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TOP-CHARGE—SIZE “PT” 
3-TONS PER HOUR 


3-Way Gain with Lectzomelt Top-Charge Furnaces 
a 


HIGHER PRODUCTION 





LOWER COST 
BETTER METAL 








Definitely —the Lectromelt Top-Charge Furnace increases production per hour 
and per man by reducing the dead-time of charging. Just as surely, quality of 
product is improved, as compared with other methods, because of the absolute 
control of the heat that is possible from the minute the drop-bottom bucket is 


loaded for charging until the furnace is tilted for the pour. 


And there is a definite saving in electrodes. The Moore patented counterbal- 
anced electrode arm winch control system reduces electrode consumption through 
avoidance of nipple and electrode breakage. Accurate records under plant condi- 
tions have established this fact; also, that current and refractory costs are sharply 


reduced. 


Lectromelt Top-Charge Furnaces are doing a great job in the war effort. They 
will do an equally great job in times of Peace. Capacities, 100 tons. to 250 lbs. 
Write for Catalog. 


PITTSBURGH LECTROMELT FURNACE CORP. 


PITTSBURGH 30, PENNA. 
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Large pump housings (Fig. 8, p. 35, 
this issue) were made from skeleton 
patterns which were destroyed after 
job completion. Skeleton pattern was 
so constructed t core c be 
made in the mold and lifted out with 






















arbor for finishing and drying. 
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Author of the 
current article on 
“Engineer of 
Human Relations,” 
Mr. Garry has 
served as general 
foreman of the 
foundry division, 
Caterpillar Tractor 
Co., Peoria, IIl., 
since 1930... Born 
in Muskegon, 
Mich., he entered 
the foundry busi- 
ness with Lakey Foundry & Machine 
Co., Inc., Muskegon, as a coremaker 
in 1926 . Moved to Campbell 
Wyant & Cannon Foundry Co. in 1928 
. .. Author of papers on aluminum and 
magnesium and on foreman training 
problems . . . Vice-chairman of the Fore- 
man Training Committee . . . Has pre- 
sented a number of talks before A.F.A. 
chapters on employee relations. 


Steven G. Garry 


Committee Report 

See Report of Committee on Casting 
Stability, Aluminum Magnesium Division 
. . . Committee members are: Chairman, 
Hiram Brown, Aluminum Industries, 
Inc., Cincinnati; G. H. Starmann, Apex 
Smelting Co., Chicago; H. J. Rowe, 
Aluminum Co. of America, Cleveland; 
R. E. Ward, Eclipse Pioneer Div., Ben- 
dix Aviation Corp., Bendix, N. J. 


Executive Secretary 
and Treasurer of 
Foundry Equip- 
ment Manufactur- 
ers Association, 
Inc., Cleveland... 
Continuously asso- 
ciated with trade 
association work 
within the foundry 
industry since 1922 
...In that year 
became Executive 
Secretary, Ohio Foundrymen’s Associa- 
tion, where he played active part in de- 
veloping a standard sales agreement and 
trade customs still used today... Called 
to Gray Iron Institute in 1928 as Man- 
ager ... Established cost bureau to further 
principles of gray iron cost finding and 
merchandising in step with new develop- 
ments in gray iron...In 1935 estab- 
lished own office as Trade Association 
Consultant and advisor to a selected 
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Arthur J. Tuscany 


group of trade associations, including 
F.E.M.A....A member of A.F.A. since 
1923, has long been closely associated 
with foundry problems... Well known as 
a speaker before A.F.A. chapters and 
other groups connected with castings in- 
dustry .. . Now active in educational work 
of F.E.M.A., one phase described in 
paper in this issue, “Foundry Industry 
and Educational Institutions.’ 


The author of “Mi- 
croscope and Cam- 
era in the Study of 
Foundry Sands” is 
associated with 
Hydro-Blast Corp., 
Chicago,asa 
foundry sand tech- 
nician . . . Native 
of Amsterdam, Hol- 
land... Mr. Den 
Bree jen received 
early technical 
training at Armour 
Institute of Technology, Chicago, now 
Illinois Institute of Technology . . . Be- 
gan foundry work as molding apprentice 
with W. A. Jones Foundry & Machine 
Co., Chicago . . . Completed apprentice- 
ship with Nichol-Straight Foundry Co., 
Chicago, 1933-34 . . . Practical molding 
experience with Nichol-Straight, Okla- 
homa Brass & Iron Co., and Ferguson & 
Lange Foundries, Inc. Foundry 
instructor at University of Minnesota, 
1938-39 . . . Foundry superintendent with 
Perfection Mfg. Corp., Minneapolis, be- 
fore associating with Hydro-Blast Corp. 
ae A popular speaker before many 
A.F.A. chapters on sand reclamation and 
kindred subjects . . . Member of Com- 
mittee on Sand Grading and Fineness. 


A. C. Den Breejen 


See a practical 
paper in this issue 
on “Necked-down 
Risers,’ authored 
by Mr. Belus ... 
Early _ schooling 
received in 
Chicago and Mil- 
waukee Vocational 
Schools... Entered 
the casting indus- 
try as a pattern- 
maker with Hub- 
bard Steel Foundries, Chicago, in 1926 
. . . Three years later became chief in- 
spector at Wehr Steel Co., Milwaukee 


. . . Now holds the same position with 
Burnside Steel Foundry Co., Chicago, 
having been connected with that com- 
pany since 1934. 


Mr. Williams pre- 
sents in this issue 
the “Sth Progress 
Report’ of his 
research work on 
Elevated Tempera- 
ture Properties of 
Sand... AnA.F.A. 
Fellow at Cornell 
University, Mr. 
Weiltams is 
conducting this re- 
search under the 
A.F.A. Technical Development Program 
. . . A native of Illinois, and a grad- 
uate of Beloit College, Beloit, Wis. 
(1930) with a B.S. degree . . . Entered 
industry as a chemist with E. I. Du 
Pont de Nemours & Co., Wilmington, 
Del. . . . Served as chemist with J. R. 
Short Milling Co., Chicago . . . Heating 
and air conditioning engineer with Delco- 
Frigidaire Div., General Motors Corp., 
1937 . . . chemical engineer, Research 
Laboratory, American Steel Foundries, 
East Chicago, Ind., 1937-43 . . . His 
present research work holds great possi- 
bilities for discovery of new facts con- 
cerning the behavior of sands at elevated 
temperatures. 


D. C. Williams 


This native of 
St. Louis presents 
herein a paper on 
“Inspection of Steel 
Castings’ .. . Edu- 
cated in St. Louis 
public schools and 
at Washington Uni- 
versity there .. . 
Began industrial 
career as material 
inspector with Mis- 
souri Pacific Ry., 
Southern Ry. and 
Union Pacific R.R. 
Entered the foundry industry in 1936 
and associated ‘continuously ever since 
with American Steel Foundries, East St. 
Louis, IIl. Successively promoted 
from assistant general foreman to chief 
inspector, to general foreman, his present 
capacity . . . Has presented papers on 
inspection of steel castings before A.F.A. 
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conventions . . . Member of A.F.A., St. 
Louis Ordnance Association and the Car 
Department Association of St. Louis. 


“Wally” Levi, born 
at Ann Arbor, 
Mich., in 1902... 
Graduated in 
chemical engineer- 
ing from Univer- 
sity of Michigan 
(1920-26)... 
Postgraduate study 
in Europe at Spe- 
cial School of Pub- 
lic Works, in Paris, W. W. Levi 
France . . . From 

1926-34, connected with Deere & Co., 
Moline, Ill., in metallurgical laboratory 
. . » Moved to Waterloo, Iowa, plant of 
Deere organization, remaining there until 
1934 . . . Since that time, Chief Metal- 
lurgist, Lynchburg Foundry Co., Lynch- 
burg, Va. ... Active in Cupola Research 
Project of A.F.A. and has addressed a 
number of chapters on gray iron foundry 
subjects... Author of article on “Cupola 
Operation and Control,” in current issue. 





William C. Manwell 


Author of paper in this issue on “Pat- 
terns in the Jobbing Foundry” .. . For- 
merly Superintendent of Fulton Foundry 
& Machine Co., Cleveland . . . Recently 
formed his own company, the M. B. M. 
Foundry Co. in Cleveland, of which he 
is President and General Manager .. . 
“Scotty” has been an active member of 
the Northeastern Ohio Chapter. 





DISCUSSION 
WANTED! 


The men who are recog- 
nized on these Who’s Who 
pages each month have spent 
considerable time and effort 
in preparing their papers for 
presentation herein, and the 
value of their findings can 
be materially enhanced 
through discussion. Since 
oral discussion of these 
papers is not possible this 
year, written discussion is 
earnestly solicited! 

Members of A.F.A. owe it 
to these authors to take a 
definite interest in _ their 
work. Written discussion 
should be forwarded direct 
to A.F.A. headquarters in 
Chicago, for publication in 
future issues of American 
Foundryman. 
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A. F.A.CHAPTER DIRECTORY ; 


BIRMINGHAM DISTRICT CHAPTER 
Secretary-Treasurer—Fred K. Brown, Adams, Rowe & Norman, Inc., 
729 Brown-Marx Building, Birmingham, Ala. 


CANTON DISTRICT CHAPTER 


Secretary—C. E. Shaw, American Steel Foundries, 
E. Broadway, Alliance, Ohio. 
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TEXAS CHAPTER 
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IT SOMETIMES HAPPENS that 
between the birth of an idea in the 
minds of men, and the full fruition 
of their thoughts, scores of years may 
elapse. Such growth may indeed 
appear slow to some, but invariably 
it brings with it something sound, 
something deep-rooted and _ lasting 
—something that the passage of time 
has proved to be of lasting value to 
everyone who shares in its growth. 

This year the American Foundry- 
men’s Association celebrates its 50th 
year of service to a great industry, 
an industry so basic and so vital to 
all other industrial pursuits that to 
be deprived of castings would mean 
that civilization would be deprived 
of progress. A single organization 
would be presumptuous indeed to 
claim all credit for the advancements 
made within a full half century in 
the field it represents. 

It is men, not an organization, 
who bring about progress, and it is 
the men of A.F.A. who have ad- 
vanced this industry by their unselfish 
and intelligent activities through the 
framework of this Association. 

This 50th Anniversary year of 
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A.F.A. is a decisive year for foundry- 
men. Reconversion, new markets 
and new processes all affect the pic- 
ture and the industry as a whole 
finds it necessary to rebuild its stature 
in the eyes of the general public 
from which it draws its manpower. 
Into this picture A.F.A. will project 
in May an event that has served the 
industry well for a full half century, 
and the industry will not be slow to 
recognize its value in the solution 
of its problems. 


Your Association’s activities in this 
50th Anniversary year are built 
around those problems and dedi- 
cated to finding means for solving 
them. The 1946 Convention and 
Exhibit, a National Educational 
Program, increased work of vital 
committees, publications of practical 
and technical worth, acceleration of 
the Technical Development Program 
and the AMERICAN FouNDRYMAN in 
its present bright new form—these 
are some of the media by which 
A.F.A. is prepared to do its part in 
the next half century as it has in 
the one now passing. 





MICROSCOPE 
AND CAMERA 





in the study of | FOUNDRY SAND 











A. C. Den Breejen 
Sand Technician 


Hydro-Blast Corp. 
Chicago 


USE OF THE MICROSCOPE and 
camera in connection with various 
divisions of scientific and industrial 
work is rapidly increasing. Their use 
has greatly increased the wealth of 
knowledge in such fields as medi- 
cine, chemistry, biology and metal- 
lurgy, and has given the workers in 
these fields new tools with which to 
work and a means to permanently 
record their findings. 

The sand laboratory of the aver- 
age foundry, however, has not fully 
realized the importance of these 
tools, or has been diverted from 
their full usage due to an erroneous 
conception that complicated and 
costly equipment is necessary and 
that a high degree of technical 


knowledge of optics, chemistry and 
photography is required to produce 
satisfactory results. Nothing could 
be further from the truth! If a man 
can take a picture with a hand 
camera, follow the printed direc- 
tions on a package of photographic 
chemicals, and if his company will 
spend $150 to $200 he will have the 
requirements and tools to begin 
work. 

The investment on the part of 
the company is one it will never 
regret. It will pay for itself ten- 
fold in the many applications in 
which it can be employed usefully. 
The following article, in answer to 
numerous requests from sand tech- 
nicians, laboratory workers and sand 








Fig. 7—Photomicrographs of new sand at 25 diameters (from top to 
bottom): 


Small grains but variation in size not great. 
Note low clay content present and variation in size of grains. 
Fragmentary particles present. 
Conglomerate grains present in this bank sand. 
New washed sand. 


Darker grains contain appreciable amounts of iron oxide as part of the 
silica make-up. 


Note light clay splotches. 
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Foundry sand laboratories, in general, have overlooked the possi- 
bilities offered by microscope and camera... simple, inexpensive 
tools ... for study of a basic metal — casting material ... foundry sand. 
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Fig. 1—Diagrams showing principles of simple compound micro- 
scope and its use with camera in photomicrography. 


users, will be written with a view- ject will find a reference list of pub- 
point to simplicity, as directly to lications at the end of this article. 
the point as possible and as inform- The microscope used in the vis- 
ative as is consistent with the actual ual examination of foundry sands 
requirements needed to produce need not differ greatly from that 
satisfactory results. Readers who used in the botany and zoology 
wish to delve deeper into the sub- classes in high schools. Microscopes 








Fig. 8—Photomicrographs of sands at 25 diameters (top to bottom): 
Used core sand. Note carbonized oil coating on grains. 


Reclaimed core sand. Surface of grains and crevices plugged with 
carbonized or oxidized oil not wholly removed. 


Ignited refuse sand. Spongy clay coating on grains partially calcined. 


Used molding sand. Clay coating on grains and some black, shiny grains 
from core sand contamination. 


Discarded molding sand. Note presence of fines and graphite-clay 
coatings on grains. 


Used core sand. Note appearance of some almost clean grains showing 
result of improper mixing or removal of oil film by heat in proximity 
of core-metal interface. 


Reclaimed core sand showing presence of some oxidized and carbonized 
oil on some grains. 
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such as those given to youngsters as 
Christmas presents could be used, 
although instruments can be pur- 
chased for a few dollars more at 
medical school equipment houses, 
pawnbrokers and secondhand stores, 


with far better results and greater 


satisfaction in both visual inspec- 
tion and photomicrography. A sim- 
ple compound microscope, which 
can be purchased secondhand (with 
1-2 objective lenses and eyepieces) 
for perhaps $100, is entirely satis- 
factory if the purchaser is willing to 
forego such conveniences as a me- 
chanical stage, substage filter glass 
carrier, turret-type objective nose- 
piece, and sacrifice a little insofar 
as the flatness of the field is con- 
cerned. 

Simple Equipment Sufficient. 
Most work on foundry sands is done 
at less than 50 diameter magnifica- 
tion and will require a 32 or 48 
millimeter objective lens and per- 
haps 5X, 7.5X and 10X eyepieces. 
These combinations will give mag- 


nifications up to 50 diameters and, 
for most purposes in foundry sand 
study, will be ample. The author 
does not wish to convey the idea that 
the least expensive equipment should 
be purchased, but it is foolish to buy 
equipment such as is required when 
doing work at 500 or 1000 diameters 
or higher. Any reputable optical 
equipment dealer can and will help 
in the selection of the appropriate 
equipment. If $500 or more has 
been allotted for photomicrographic 
equipment, by all means buy the 
best, as the only criteria of what to 
buy are (a) will it do the job re- 
quired and (b) does it fit the 
budget? 

How a Microscope Works. The 
compound microscope, as it is 
termed in textbooks on optics, con- 
sists essentially of two parts, the 
objective lens and the eyepiece. As 
illustrated in Fig. 1, the objective 
lens (the lens on the lower end of 
the body tube) will form a real but 
inverted image of the object being 
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Fig. 2—Sketch of base and stand for microscope and camera. 
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examined at plane | in plane 2, but 
the field lens of the eyepiece inter- 
cepts the rays forming the image on 
plane 3. The image is examined 
with the eye lens, which acts as a 
magnifier forming a virtual image 
at plane 4. Thus the object under- 
goes two stages of magnification— 
first by the objective lens and the 
second by the eyepiece. Therefore, 
the magnifying power of the micro- 
scope is the product of the power 
of magnification of the objective 
lens times the magnifying power of 
the eyepiece. 

Magnifying Power of Objective X 
Magnifying Power of Eyepiece = 
Magnifying Power of Microscope 

At this point one might be led to 
believe that by making the eyepiece 
high enough in magnifying power 
an unlimited degree of magnifica- 
tion might be obtained, but this is 
not true and would lead to compli- 
cations. The basic reasons under- 
lying this failure are due to the 
structure of the objective lens and 
of light itself. However, since the 
microscopic study of sand is carried 
out at low magnification, these dif- 
ficulties encountered in high magni- 
fication work will not be discussed 
here. 

Microscope Parts. Our microscope 
consists of the following easily iden- 
tified parts: foot piece and supports, 
arm, body tube, draw tube, stage, 
eyepiece and objective, fine and 
coarse adjustment kncbs and rack. 

Assuming that the best microscope 
that the budget will permit has been 
obtained, the operator now is ready 
to put it to use in the examination 
of foundry sands. Perhaps the 
microscope has a mirror and sub- 
stage condensor. These are useful 
in the examination of materials that 
are transparent or nearly so, - in’ 
which case the light rays from a 
light source can be caught by the 
mirror, “squeezed” or condensed to 
a small beam by means of the sub- 
stage condensor and passed through 
the specimen as a concentrated bril- 
liant light. This, however, is not so 
with foundry sand which ranges 
from a dense black crystal to a milky 
or almost transparent color. For the 
present, let us forget the mirror and 
substage condensor, and swing it 
over to the side until such time as 
it is needed. Now to begin work. 

Preparation of Sample and Focus- 
ing. Obtain a sample of new sand 
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(a pinch will do) and spread it 
evenly with a spatula over the sur- 
face of a glass microscope slide and 
place the slide on the stage. Tap 
the slide gently to arrange the grains 
in a layer “one-grain” thick. (Use 
the microscope near a window to 
get sufficient light, or place a desk 
light near the stage to obtain the 
desired degree of illumination.) Use 
a 5X eyepiece and 32 mm. objec- 
tive lens in the microscope, pull out 
the draw tube to the length recom- 
mended by the manufacturer (usu- 
ally 160 mm.) and turn the. coarse 
adjustment until the objective lens 
is somewhere near 134-in. from the 
specimen. Carefully raise or lower 
the body tube of the microscope by 
the adjustment knobs until the ob- 
ject is in focus. 

If the variation in size of the sand 
grains is not too great, it should be 
possible to get almost all of the 
grains in sharp focus. If it is not 
possible to get most of the grains in 
focus, too high a magnifier in the 
eyepiece or in the objective lens is 
being used. In the visual observa- 
tion of any object when the mag- 
nification is raised, these basic con- 
ditions and limitations must be kept 
in mind: (a) the working distance 
between specimen and objective lens 
is decreased; (b) the depth of focus 
is decreased (that is, the depth at 
which the entire object will be in 
sharp focus); (c) the size of the 
field which can be observed is de- 
creased. These limitations, in gen- 
eral, are not met in working with 
magnifications up to approximately 
30 diameters, but offer special prob- 
lems in illumination and technique 
in observation and _ photography 
when working at higher magnifica- 
tions. 

Appearance of Sand Grains. Now 
that the sand grains are in focus, 
what is seen? The red splotch on 
that white sand grain is probably a 
dab of clay or iron oxide. The light 
brown grain is probably a silica grain 
stained through and through with 
iron, much as glass is colored and 
stained by impurities present. Notice 
the surface of the grains. They are 
not smooth like marbles and not per- 
fectly round as the observer might 
have imagined them to be. Note 
also that some grains have cracks 
and fissures in them. Those grains 
probably will break down into dust 
on being used a couple of times in 
contact with hot metal or may break 
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in mulling or handling by the sand 
conveying system or sand slinger. 

Look at a sample of used core 
sand from the core knockout or a 
sample from the molding sand heap. 
A considerable change from what 
the new sand looked like is noted. 
Some grains are almost pure black, 
others are colored a dark brown, 
some have a spongy coating of 
burned clay or cereal binder on 
them, and still others are almost 
like new. The observer probably 
will find a considerable portion of 
very minute particles present, some 
of which sparkle like gems while 
others do not. The shiny particles 
probably are fine particles of silica 
that have been broken down from 
larger grains that were inherently 
weak; the dull particles are probably 
particles of sea coal, clay, burned- 
out pitch or other organic matter. 
The black grains from the core 
knockout probably are covered with 
carbon from the carbonized oil, the 
dark brown grains are oxidized oil 
coatings that have not been as com- 


"pletely carbonized. 


Microscope Helps to Solve Sand 
Problem. Here is the beginning of a 
fascinating and instructive field of 
study! Here is a new tool with which 
to study any number of sand prob- 
lems! It will help to answer such 
questions as: “How well does the 
sand we use stand up under usage?; 
how well does the mixer recondition 
the sand?; are we thoroughly mix- 
ing our ingredients?; are we com- 
pletely covering our sand grains with 
the clay that we are adding, or are 
we just putting big splotches of clay 
unevenly through our sand?; is our 
sand really ‘burning-on’ to the cast- 
ings or is our sand so open that we 
are. getting metal penetration?” 
These questions and many others 
can be answered by the use of the 
microscope and a permanent record 
made of the findings for future ref- 
erence. The interpretation of what 
has been observed in using the 
microscope is not difficult and the 
more the equipment is used, the 
more rapidly can the observer in- 
terpretrate what he sees. 


Illumination 
Once the thrill of the first few 
sand examinations has worn off, the 
observer is ready to consider seri- 
ously his sand investigations and, as 
an outcome of this, he will desire, 
in all probability, to record photo- 


graphically what he has observed 
through the microscope. 

There are many days when there 
is insufficient light coming from a 
nearby window to make visual ob- 
servation and photography entirely 
satisfactory. To eliminate the vari- 
ations in light on bright and cloudy 
days, lighting should be standard- 
ized. If the obse sed a desk 
lamp in his initial tri ith the 
microscope, he was on the rigitt path 
to controlled illumination. The 
author has found it highly satisfac- 
tory to emply two desks lamps of 
the gooseneck type (one on each 
side of the microscope) to illuminate 
the specimen under observation. Two 
100-watt bulbs, either of the day-. 
light or frosted type, are used for 
visual observation or for “blaé® and 
white” photography. The same set- 
up is used for color photography 
with Kodachrome film, but the 100- 
watt bulbs are replaced with No. 1 
photoflood lamps which yield light 
of sufficient intensity for this work 
(light temperature emitted from the 
No. 1 photoflood lamps is approxi- 
mately 3300° Kelvin or 3027° C. or 
5480.6° F.). 

Construction of Photographic 
Unit. To make a sturdy, compact 
unit to handle both visual and photo- 
graphic work, it is advisable to con- 
struct a unit such as shown in Fig. 2. 
The base upon which the micro- 
scope rests is a gray iron casting 10 
in. by 12 in. and machined to a 
smooth flat surface, drilled and 
tapped to accommodate the perpen- 
dicular upright support (used for 
holding the camera above the eye- 
piece of the microscope when photo- 
micrographs are being made). The 
upright support must be absolutely 
perpendicular to the base upon 
which the microscope rests and the 
camera support made perpendicular 
to the upright support. This, simply 
expressed, means that the plane of 
the film used in the camera must be 
parallel to the plane of the micro- 
scope stage, or any pictures taken 
will be distorted, When the camera 
is not being used, it can be swung 
out of the way and will not inter- 
fere with visual examination. 

The lights used for illumination 
of the specimen need not be an in- 
tegral part of the camera-microscope 
stand and can, therefore, be adjusted 
to give the most satisfactory illumi- 
nation for any particular study. The 
microscope and camera stand, when 
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Fig. 3—Photomicrographic set-up showing placement of camera, lights, and 
microscope. Unit ready for exposure. 


constructed as mentioned, then is 
placed on sponge rubber. This is a 
precaution against vibration of the 
unit by local disturbances. Using 
such a precaution, if the unit is 
affected by vibrations it will vibrate 
as a unit. 


The Camera 


If the reader is not interested in 
photographically recording what he 
has observed through the use of the 
microscope in the study of foundry 
sand, the following perhaps will be 
of little interest to him. 

In the choice of cameras for 
photomicrography of foundry sands, 
there is as much choice as there is 
in the selection of a suitable micro- 
scope for visual examination. At this 
point, it may be well to state that 
the simplest camera to use is in 
reality not a camera at all as a 
camera lens is not required. In real- 
ity, it is a light-tight box at one end 
of which there is a shutter to admit 
light at will and at the other end 
provision is made for placing a piece 
of ground glass or photographic film. 
The author experimented a great 
deal with various cameras, finally 
coming to the conclusion that all 
that is necessary for satisfactory re- 
sults is the aforementioned arrange- 
ment. 

A folding camera, having either 
single or double extension bellows, 
equipped with a ground glass back 
and plate holders or film pack 
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adapter is a very satisfactory arrange- 
ment. No lens is required as the eye- 
piece lens of the microscope is used 
as a projection lens, projecting the 
image onto the ground glass or film. 
Cameras of this type are not difficult 
to find and, since no lens is required, 
can be purchased for considerably 


less than the price paid by many 
amateur photographers using these 
cameras for general photographic 
art. 

The author uses a Kodak Recomar 
No. 33 camera in his setup, which 
was equipped with a F 4.5 anastig- 
matic lens, film pack adapter, three 
cut film holders and cable shutter 
release, and purchased for the sum 
of $45. Such a camera is most useful. 
When it is needed for shop pictures 
of equipment, experimental setups, 
etc., the lenses are inserted and the 
required pictures made; when it is 
required for photomicrographic work, 
it can be adapted quickly to that 
field of work by simply removing the 
lenses. If one wishes to spend con- 
siderably more than this for a 
camera, the Leitz, Zeiss, Spencer, 
and Bausch & Lomb companies all 
have equipment to suit the taste and 
purse. Complete photomicrographic 
equipment units also can be obtained 
from these companies. However, 
large, expensive photographic units 
are outside the scope of this paper, 
which is written specifically for in- 
dividuals and companies which have 
a limited amount of money to spend. 


Photomicrography 
The word “photomicrograph” is 
composed of the two words “photo” 
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or “photograph” and “micrograph.” 
A “photograph” is a picture pro- 
duced by exposing a plate or film, 
sensitized or coated with certain 
chemicals, to the action of light. A 
“micrograph” is an enlarged repro- 
duction of a minute object and 
usually made free hand or by using 
a pantograph. If, however, an en- 
larged reproduction of a minute 
object is obtained photographically, 
the result is termed a_ photo- 
micrograph. 

At this point, we shall assume that 
everyone reading this article has at 
some time or another used a camera 
of some sort and has taken a photo- 
graph or picture and noted that 
light and film were required. The 
camera lens brought the subject to 
be photographed into sharp focus 
and with the opening of the shutter 
allowed the light to pass through 
the lens and strike the film. The 
film then was removed and devel- 
oped to bring out the latent image 
produced by the action of light on 
the sensitized film. The film, after 
development and fixing, then be- 
comes a negative. The negative is, 
in its simplest form, a picture in 
which right and left and light and 
shade are the reverse of those in the 
original subject photographed. The 
negative then is used to produce a 
positive by passing light through it. 
The light passes through the light 
portions of the negative striking a 
sensitized surface, the amount of 
light allowed to pass being depend- 
ent upon the density of the negative. 
The surface so exposed is then de- 
veloped and fixed chemically to pro- 
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duce the positive which is commonly 
known as a picture or photograph. 

A knowledge of photography is a 
great help in photomicrography and, 
needless to say, helpful if the pho- 
tographer wishes to do his own de- 
veloping, printing and enlarging. 
However, it is not absolutely neces- 
sary that the photographer have 
knowledge of those operations as the 
exposed film can be taken to a photo 
finisher or the “corner drugstore” 
and positive prints made from the 
film and returned to him in a man- 
ner similar to our “week-end picnic” 
pictures. However, the subject is so 
fascinating that most readers will 
wish to do their own work, thereby 
adding to the enjoyment obtained in 
photomicrography. For those who 
have little or no knowledge of the 
photographic art, a list of excellent 
books on the subject, which the 
author has found most instructive 
and helpful, will be found at the 
end of this article. Perhaps the shop 
“camera-bug” (every shop has one) 
can be called in by the novice photo- 
micrographer with mutual aid, in- 
terest and benefit to all concerned. 


Photomicrographic Technique 

Perhaps the simplest means (al- 
though not the best) of acquainting 
the novice with the technique of 
photomicrography, is to illustrate the 
method used by the author, which 
is quite satisfactory. Realizing that 
most people become proficient more 
rapidly by the knowledge derived 
from others, the technique offered 
here has given, to date, most satis- 
factory results. 

The setup for lights, camera and 





Fig. 5 (left) — Photomicrographic 
set-up showing camera moved to 
side for visual observation of speci- 
men. Microscope half of light trap 
placed on base plate of stand. Fig. 6 
(right)—Side view of photomicro- 
graphic set-up with camera in place 
and light trap in operating position 
ready for exposure. 


microscope: is shown in Fig. 3, with 
the distances as indicated. The 
microscope rests firmly on the ma- 
chined gray iron plate with the stage 
of the microscope parallel to the 
base. The iron base itself rests upon 
a sheet of sponge rubber to absorb 
undesirable vibrations. The micro- 
scope slide with the sand sample is 
placed on the stage, the lights turned 
on and a preliminary visual observa- 
tion made for the most desirable 
field. The bottom half of the light 
trap (shown in Fig. 4) then is 
placed on the draw tube by first 
removing the eyepiece and then re- 
placing same after the light trap 
has been placed on the draw tube 
(Figs. 5 and 6). The camera with 
the upper half of the light trap is 
now swung into place directly above 
the microscope eyepiece and locked 
into place by a wingnut. The camera 
bellows is lowered to a point where 
the upper and lower halves of the 
light trap fit well into each other | 
but do not touch. The camera shut- 
ter then is opened and, with the 
ground glass in place, is ready for 
final focusing. 

Final focusing is accomplished by 
focusing the microscope so that a 
sharp image is formed on the ground 
glass. A black cloth over the head 
of the observer and hanging well 
over the sides of the camera back 
will assist appreciably in obtaining 
sharp focus at this point. A hand 
magnifier or reading glass will also 
assist the observer at this point. 
When sharp focus has been obtained, 
the camera shutter is closed and the 
ground glass replaced with the film 
plate holder or film pack adapter. 
The exposure is now made. As a 
start, the photographer might try 
15 sec. To find the correct exposure 
for certain types of sand, it is well 
to make the “strip exposure” test 
in which sections of a single film 
or plate are exposed for varying 
lengths of time by withdrawing the 
film or plate holder protective 
sheath a portion at a time. The cor- 
rect exposure by this method can 
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easily be found. Relative to what 
film to use in photomicrography, a 
film of medium speed, such as Veri- 
chrome, Panatomic X, Process 
Ortho, etc., is very satisfactory. 
Figures 7 and 8 show the results 
obtained using this technique and 
also the appearance of various sands 
under the microscope. 

The exposed film or plate is now 
developed and fixed in the usual 
way. Any film developer, such as 
Eastman’s 76 for developing, fol- 
lowed by a clear water rinse or short 
stop bath, and fixed in standard 
sodium thiosulfate (hypo) can be 
used. The processed films are dried 
and labeled and contact prints or 
enlargements made as required. 

Color Photography. After the 
novice has obtained a degree of 
proficiency in taking “black and 
white” photographs, he will, no 
doubt, wish to try his hand at color 
photography. The technique for this 
type of work is identical to that for 
“black and white” with the excep- 
tion that the 100-watt lamps are 
replaced with No. 1  photoflood 
lamps for illumination and exposures 
of 30-35 sec. are made. Color-com- 
pensating filters may be required, 
due to the light absorption of cer- 
tain wave lengths by the optical sys- 
tem of the microscope. 


Light Wave Absorption 


The author has found Eastman’s 
CC-14 CC-15 filters helpful in over- 
coming light wave absorption by the 
microscope optical system. These 
filters are dyed gelatin filters ap- 
proximately 2x2 in. and can be 
obtained mounted in optical glass or 
unmounted. The author uses un- 
mounted filters which are cut from 
the squares into 1% x ¥2-in. pieces 
and placed directly over and on the 
eyepiece lens of the microscope. To 
prevent “finger-marking” the filters, 
a pair of tweezers is used for placing 
and removing the 1-in. squares. 

Kodachrome film can be obtained 
in several roll film and professional 
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West Adams St., Chicago 6. 
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cut film sizes. As Kodachrome in the 
larger sizes is comparatively costly, 
the author uses a Recomar Koda- 
chrome adapter, which accommo- 
dates bantam size Kodachrome film. 

This arrangement is neat and 
economical, as the individual ex- 
posures cost no more than a pack- 
age of cigarettes. The exposed film 
is mailed to the Eastman Company 
and processed (the cost of the film 
includes this processing) and re- 
turned to the user mounted in in- 
dividual 2 x 2-in. mounts ready for 
slide projection or for a viewer. The 
transparencies also can be used for 
making positive prints in several 
sizes, when taken to the Eastman 
Company to be processed by them. 

Photomicrographers, who are in- 
terested in color photography, should 
find a world of information in “The 
Data Book on Color Photography 
with Kodachrome,” published by the 
Eastman Kodak Co., Rochester, 
N. Y. In passing, it may be said 
that sand pictures in color tend to 
overcome one of the short-comings 
of “black and white” pictures in 
that not only are the sand grains 
seen in the same colors as the eye 
sees them, but a definite “third 
dimensional effect” is imparted to 
the picture. However, the “third 
dimension” unfortunately can be 
obtained only by a binocular type or 
stereoscopic type of microscope and 
camera when taking “black and 
whites.” 

Much can be written on the sub- 
ject of photomicrography in regard 
to both technique and equipment. 
Such a discussion would lead only 
to lengthy dissertations on the merits 
and disadvantages of particular 
pieces of equipment and methods. 


Conclusion 


The author’s studies of foundry 
sands base impressed upon, him the 
simplicity and ease with which both 
visual and photographic studies can 
be made. He has resisted arguments 
concerning equipment and _pro- 
cedure and has produced entirely 
satisfactory results with a _ very 
modest initial investment. 

It is sincerely hoped that many 
foundries that do not now possess 
a microscope or camera will feel a 
desire to explore the possibilities of 
using these tools in their everyday 
foundry practice, thereby adding im- 
measurably to the existing knowledge 
of one of the most widely used, yet 





perhaps least understood, basic ma- 
terials in metal casting—sand. 
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Flintermann Elected 
Steel Founders’ Head 


ELecTIon oF E. D. Flinter- 
mann, Michigan Steel Casting Co., 
Detroit, as president of the Steel 
Founders’ Society of America, suc- 
ceeding A. M. Andorn, Penn Steel 
Castings Co., Chester, Pa., has been 
announced by the society. Mr. Flint- 
ermann will also serve as chairman 
of the board of directors. 

Newlin T. Booth, Deemer Steel 
Casting Co., New Castle, Del., has 
been elected vice-president; and C. P. 
Champlin, Strong Steel Foundry 
Co., Buffalo, N. Y., will serve as the 
third member of the executive com- 
mittee. Col. Merrill G. Baker has 
been reappointed executive vice- 
president; Raymond L. Collier will 
continue as executive secretary and 
Charles W. Briggs as technical and 
research director. 
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ENGINEER 
OF HUMAN RELATIONS 


» In the eyes of the average worker, the supervisor is the 

company. Management policies of human relations, which 
must be carried out by the supervisor, are only as sound as 
the understanding and practice of basic supervision principles. 





Steven G. Garry 
Foundry Division, 
Caterpillar Tractor Co. 
Peoria, Illinois 


THOSE OF US actively en- 
gaged today have seen the era when 
industry turned the corner from 
mass production into the age of 
human relations. Always wide-awake 
to progress, industry has concen- 
trated on a program of indoctrinat- 
ing its supervisors with the basic 
principles underlying sound super- 
vision. Basically, this training is, in 
a broad sense, a thorough course in 
psychology or personality develop- 
ment. 

Every supervisor recognizes that in 
the final analysis his men make or 
break him. Naturally it is recognized 
that the supervisor represents man- 
agement to the men, but to the aver- 
age employee the supervisor is the 


company. Thus proper or improper 


supervision can make or break the 
company. 

In industry the training programs 
take many courses. Some plants ad- 
vocate the conference method, in 
which questions and answers serve 
as the means of providing instruc- 
tions. Many other means are used, 
however, to provide new material— 
lectures, laboratory or experimental 
sessions, motion pictures and slides. 
Perhaps a combination of all these 
means provides the most complete 
treatment for all classes of super- 
vision. 

However, above all, it is particu- 
larly stressed and impressed upon 
the supervisor that he, or she, should 


learn to develop a genuine interest 
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in people. It cannot be stressed too 
strongly that by acquiring the habit 
of success in dealing with employees, 
the supervisor strengthens his inter- 
est in them and with it his power to 
work with them. 

Because of our modern industrial- 
ization, it is brought home to us em- 
phatically that man must live with 
himself and with others. To live 
means to function, and behavior is 
the material of psychology. The unit 
of study is the individual. Psychology 
is one of the most useful of all of 
our sciences. Today industry recog- 
nizes that successful supervisors must 
be versatile. They must be skillful 
and intelligent and—they must have 
personality. 

In one subsurvey studies were 
made of 3,607 men and women who 
had lost their jobs. It turned out 
that 77 per cent had been fired for 
tactlessness, unfairness, irritability, 
bad manners, etc. Therefore, spe- 
cifically, well-liked supervisors must 
be cooperative, loyal, polite, tactful, 
friendly, patient, alert, daring, con- 
fident and cheerful. These qualities 
can be attained only by a planned 
foreman training program. 


Not a Short Cut 

First, let us stress most strongly 
that foreman training is not a short 
cut to success in business, or in life. 
Do not believe, as some people do, 
that to train supervisors is to find an 
epen sesame to success. It will not 
make a mentally strong and power- 
ful’ individual out of a weakling; 
but it can be of great assistance in 
bringing out the latent possibilities 
of people and in enabling them to 
adjust themselves to each other. 

Industry up to the present gener- 
ation frequently assumed that the 


munor supervisors and workers were 
passive instruments. In other words, 
the management looked upon the 
factory as upon a machine. No 
effort was made, or encouraged, to 
give employees an opportunity for 
self-expression. No effort was made 
to enlist and utilize their personal 
desires and aspirations. The person- 
alities' of the supervisor and work- 
man were completely neglected. 

Any show of undesirable individ- 
uality (and almost all individual- 
ity was considered undesirable) was 
respressed by discipline. The indi- 
vidual supervisor, or workman, did 
not count. Men assumed that even 
such complex organizations as the 
factory, or the mind, could be best 
controlled and brought to attain- 
ment by mere force. 


Enlisting Support 

But today, both industry and psy- 
chology are turning attention to the 
component units. Industrialists and 
psychologists are beginning to real- 
ize that the price of control by force 
is high—they realize the dangers of 
repressing and the advantages of en- 
listing the support of the units which 
compose the industrial and the men- 
tal organization. 

Inasmuch as a far-thinking person 
can readily see how industry cannot 
help but benefit from the policy of 
training its supervision, let us ap- 
proach the effect that such training 
can have on the supervisor person- 
ally. The human body may be lik- 
ened to a plant, the personality be- 
ing the flower, or bloom. Many 
plants survive the span of their exist- 
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ence without justifying their energy 
with its full meaning—that of pro- 
ducing a flower. 

Cultivation and a degree of care 
are necessary to obtain the replete 
accomplishment. The supervisor, 
when trained to take a genuine in- 
terest in people, cannot help but de- 
velop poise and personality. Per- 
sonal charm arises mainly from a 
sincere and deep interest in other 
people and a genuine liking for 
them. 

He learns self-control. He builds 
up, by practice, the habit of censor- 
ing anger at its inception, that is, to 
develop strong standards of poise 
and self-control in all dealings. He 
learns by careful watching to recog- 
nize the symptoms of incipient ill 
temper. 

He can learn to recognize that 
when he feels hot about the eyes, or 
tingling with indignation, there is 
trouble ahead unless prompt re- 
medial action is taken. He can learn 
at the first sign of such a condition 
to “unhook” from the grip of the 
situation, to look at the matter as 


he judges he will a month hence, 
and to try to understand the point 
of view of the other side. He can 
learn to strive, by one means or an- 
other, to regain his calm. 


By such measures he usually can 
check anger at the source. If in any 
case he fails to do so, he can at least 
get away from the situation—post- 
pone decision, take a recess, make 
arrangements to go into the matter 
tomorrow—anything to free himself 
from the present tenseness and give 
himself time to cool off. This is a 
hard thing to do. It demands great 
self-control, for to do so he must 
keep in mind that he is “unfit for 
business.” 

By repeated effort, even a person 
with a “hair-trigger” temper can 
build up a sensitive censoring habit 
which will warn him of danger at 
the earliest signs of approaching 
anger before the excitement has 
taken a strong hold. 

It has been said that “you cannot 
change human nature” in the sense 
that the deeper desires of man are 


for all practical purposes unchange- 
able, but we certainly can change 
the habits which give that “human 
nature” expression. By proper means 
and training, the supervisor can 
greatly develop in intellectual inter- 
est, ability, and even in character. 

We can look to industrial leader- 
ship to transform through habit the 
unfavorable forms of expression of 
the common human desires into 
forms conducive to industrial effi- 
ciency, well-being, and peace. 

Certainly, more than we ordinar- 
ily care to think, we are made skill- 
ful or inefficient, pleasant or dis- 
agreeable, noble or base, by our 
habits. In all of these phases of 
ability, or character, the habits we 
have acquired by learning are of 
tremendous importance. 

Sound leadership, like other phases 
of supervision, does not come easily 
to some men, but only after long 
study.and painstaking practice. 
Thus, it is and should be the pur- 
pose of foreman conferences to 
strengthen and develop the super- 


The conference method of instructing supervisors. 
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visor’s leadership and, incidentally. 
his personality, by changing and al- 
tering his habits. 

A properly organized training pro- 
gram should enable the supervisor 
to: (1) recognize the nature and 
extent of individual differences; (2) 
recognize his influence on the actions 
of his men; (3) learn to observe 
the increasing effectiveness resulting 
from taking advantage of individual 
differences in getting work done; 
(4) understand the nature and 
method of the functioning of group 
attitudes and morale; and (5) un- 
derstand the influence of the group 
attitude and morale upon individual 
members of the group. 


The supervisor of today must be 
an engineer in human relations. He 
must manage, direct, control, guide, 
lead and inspire those with whom 
he works. Industry today is teaching 
its supervision “how to think.” In- 
dustry today is training its super- 
vision not only in the fundamentals 
of supervision, but also how these 
principles must and can be made a 
part of the supervisor’s personality. 


Training Methods 


Industry no longer has a place for 
the old-fashioned hit-or-miss meth- 
ods of supervision. Men trained in 
the old methods must be retrained 
and brought up to date. Just as in- 
dustry keeps its machinery up to 
date, so must supervision be kept up 
to date. 


Primarily, the conference method 
of instructing supervisors in human 
engineering is one of indoctrination, 
making them management conscious, 
training them in the methods of 
formulating sound judgment, teach- 
ing them the fundamentals and prin- 
ciples inherent in good supervision, 
guiding them in the application of 
these principles to their own prob- 
lems and following up to see that 
they practice what they are taught. 


They are being taught new 
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“habits” and how to apply them 
with good results.. The most success- 
ful conclusion to any conference 
course is when the principles taught. 
to the supervisor are made a part of 
that supervisor’s own personality. 
One supervisor may apply them dif- 
ferently from another. The principles 
followed must be the same, but the 
methods of using them will vary 
from supervisor to supervisor. 

These principles must become an 
integral part of the supervisor’s per- 
sonality so that they are the basis of 
his every action. Management must 
follow up such programs, constantly 
hammering home the sound prin- 
ciples underlying supervision until 


MALAY FOUNDRY 
Jap-Held 4 Years 


In Aprit 1941 the Associa- 
tion entered on its rolls the name 
of Feeo Sailai, Manager of the 
Kwong Thoong Fatt Foundry, whose 
address was given as Lahat Road 
(Falim), Malaya. Something of the 
Orient was in the application for 
membership, for the company’s let- 
terhead was printed in both Chinese 
and (fortunately) English. 

History, of course, records the date 
of December 7, 1941, and presently 
mail addressed to the new member 
in Malaya was returned marked 
“Undeliverable- Enemy Occupied 
Territory,” A silence of four years 
followed while the Japs drove ahead 
in conquest but finally were shaken 
loose from all they had overrun. 

Early in January this year another 
letter reached the National Office 
of A.F.A. from far-off Malaya. 
Once again the Kwong Thoong Fatt 
Foundry, back in business after years 
of Japanese suppression, sought the 
benefits of membership. This letter, 
signed once more by our good friend 
Feeo Sailai, is reprinted below: 

“Thanks to the war efforts of the 
American people, we the Chinese in 
Malaya, after four years of untold 
sufferings are delivered from the Jap 
domination and oppression. The un- 
doubtful sincerity of the U.S.A. in 
helping our mother country both at 
war and in peace was also shown in 
past events. This gratitude shall 
never be forgotten. 

“IT now request you kindly to con- 
tinue my membership with your 
progressive Association and also 


they become second nature, or part 
of his personality, to every super- 
visor. Indoctrination of supervisors 
with the principles of sound super- 
vision cannot be overemphasized. 

If we are to progress as success- 
fully in the human relations era as 
we have in the mass production era, 
it will be necessary for industry to 
concentrate on a program of indoc- 
trinating its supervisors with the 
basic principles underlying sound 
supervision, to see that its supervisors 
make these principles a part of them- 
selves, and to follow up its super- 
visors to see that they practice super- 
vision as management in its policies 
wants its human relations handled. 


, Again Member 


kindly waive my membership dues 
for 1942-1945. 

“IT am really grateful for your 
services rendered and the invaluable 
good learning from your publications 
during my first year of membership 
in 1941. 

“I am looking forward for your 
unbountiful assistance in the future.” 

The Fatt Foundry’s membership 
has now been restored, its dues for 
1942-45 being waived, just as the 
Association waived “for duration” 
the dues of those members who 
served in our armed forces. 


Metal Research Begun 
At Battelle Institute 


A program of research on the 
patented malleable iron known as 
Z-Metal has begun at Battelle Me- 
morial Institute, Columbus, Ohio. 

Sponsored by the newly organized 
Z-Metals Research Institute, Inc., 
the program will include both funda- 
mental and practical research, cover; 
ing such subjects as melting, alloying, 
casting, and heat treatment. 

Z-Metals Research Institute, Inc., 
is an organization for cooperative 
research comprising the licensor and 
its licensees. Its officers are Duncan 
P. Forbes, president 
Foundries Corp., Rockford, © IIl., 
president; Glynne Morris, vice-presi- 
dent, general manager, and secre- 


tary; and Lester A. Crone, a director — 


of the Acme Steel & Malleable Iron 
Works, Buffalo, N. Y., treasurer. 


of Gunite . 
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A well-made pattern, designed 

for practical foundry procedure, 
enables the foundryman to produce 
a better casting at lower cost. Job- 
bing foundries, handling a variety 
of patterns, find that close coopera- 
tion with the patternmaker will 
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DESIGNERS OF EQUIPMENT 
work on theory, modified by prac- 
tical experience. If this procedure 
were followed in pattern planning 
for foundries, better and more prac- 
tical patterns would result. Unfortu- 
nately, the men who build patterns 
seldom have the opportunity to use 
them. The have little opportunity 
of learning to avoid in pattern de- 
sign that which is learned from 
foundry experience. 

The author has accumulated the 
experience of “old timers” who have 
used many thousands of patterns in 
many jobbing foundries and wishes 
to summarize their experiences and 
observations. 

The company with which the 
author was associated normally had a 
changing pattern-flow of over 1000 
patterns per month. Among these 
patterns may be found many types 
and variations, as the castings made 
weigh from a few pounds to 20 
tons or more. Castings are made in 
green sand, dry sand, and loam, so 
the author’s experiences. are based 
on a wide variety of pattern require- 
ments for jobbing work. To the ex- 
perience in his present company can 
be added that obtained in many 
other foundries over a period of 
more than 40 years. 

Some general statements can be 
made before beginning a detailed 
analysis of the practical problems in 
pattern design. In the first place, 
when there is consistent trouble with 
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a casting, it usually is due to im- 
proper pattern design. This is par- 
ticularly true when the castings have 
poor appearance or inaccuracies. 
Improper pattern design also is 
responsible for certain other casting 
defects. Therefore, it may be said 
that an impractical pattern gives 
poor and costly castings. Conversely, 
a well-made pattern, designed for 
practical foundry procedure, usually 
gives a better casting at lower cost. 
It is the purpose of this discussion 
to point out some of the practical 
problems in foundry operation, re- 
lated to patterns, which have a seri- 





| Fig. 1—Photograph (below) shows 


that, if a solid pattern is used, a 

match must be made to give a part- 

ing or the molder must cut a parting. 

If the pattern is split (above), it can 

be molded off a flat molding board 

or mounted permanently with per- 
manent gating. 





solve many production problems, 
in the J 0 “ q | N G FO lJ N D RY preserving the castings’ advantages 
over competitive processes. 
W. C. Manwell 


ous effect on both quality and cost. 
The considerations will be covered 
in detail and then summarized. 

With a few exceptions, there is no 
justification for ever making a solid 
pattern because it is always better 
to work off a flat or straight mold 
parting. This is true from the stand- 
points of molding economy and ap- 
pearance. To explain the foundry 
advantage of split patterns, let us 
analyze the way in which they can 
be used. 

Reduce Required Molding Skill. 
If a molder has a split pattern, he 
does not need a match (Fig. 1) or 
a false cope from which to work. 
Nor is he required to bed-in the pat- 
tern. He simply lays the drag part 
of the pattern on a flat board, puts 
on the drag part of his flask, rams 
it, rolls it over and proceeds with 
the cope. He has no partings to 
make. Time is saved. Less skill is 
required. This simple principle of 
working off a flat parting should be 
followed even to the extent of using 
a core to keep the joint of the mold 
on a straight line. 

Reduce Mold Patching. If a solid 
pattern is used, it has to be coped- 
off, which may mean patching. With 
the pattern split, this can be 
avoided. 

Reduce Molding Cost. If a solid 
pattern is used, the rapping pin and 
draw screws must be used right on 
the face of the pattern. This soon 
roughs the pattern or puts holes in 
it. It then becomes necessary to 
pateh all molds after a few have 
been made, thus making it almost 
impossible for a molder to produce 
neat castings. As patching slows up 
molding, costs increase (Fig. 2). 

Facilitate Delivery. Split patterns 
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Fig. 2—A solid pattern after short 
foundry use. Note how face of pat- 


tern has been marred by use of a 
rapping bar. 






make good production possible with 
less skill on the part of the molder. 
Therefore, they expedite deliveries 
and save defects to the customer. In 
every foundry, only certain molders 
have the patience and skill to take 
the necessary care with a mold when 
solid patterns are used. If the 
foundry is busy, this means that pro- 
duction of molds made from solid 
patterns must wait until one of the 
more skilled molders is available. 
This is not satisfactory, either to the 
foundryman or the buyer. 

Patterns Mounted for Small 
Orders. Split patterns can always be 
mounted on a pattern plate, if the 
quantity of castings required justi- 
fies it. As jobbing foundries more 
and more are adopting production 
foundry methods, this is of utmost 
importance. This adaptation cannot 
be made with a solid pattern. As an 
illustration, in using split patterns, 
this foundry regularly mounts them 





This paper was secured as part of the 
1945 “Year-Round Foundry Congress” 
and is sponsored by the Patternmaking 
Division of A.F.A. 
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on pattern plates for quantity re- 
quirements of ten castings, and some- 
times less. This enables production 
to be improved by the molding ma- 
chine method. 

The pattern draw is improved by 
the use of a vibrator, and planned 
permanent gates can be used. This 
eliminates the necessity of the molder 
cutting the gates. All of these points 
benefit both the foundry and the 
buyer. The foundry’s molding and 
cleaning costs are reduced and the 
buyer gets better castings at a lower 
price. Figure 1 (left) shows a split 
gear blank pattern which has been 
mounted on a board. 


Pattern Loose Pieces 

There are occasions when it is 
necessary to use loose pieces on large 
patterns. However, in the main, this 
should be avoided when a core can 
be used between the point involved 
and the mold parting. Some reasons 
for this are: 

a. A loose piece may shift in ram- 
ming, particularly if it becomes very 
loose on the pattern. 

b. When the loose piece is re- 
moved, the mold may be damaged 
in a way that makes patching diffi- 
cult, so that a good casting cannot 
be made. 

c. The use of loose pieces slows 
up production and requires more 
skilled men. Therefore, deliveries are 
slowed up, costs increase, and neat- 
ness and accuracy of the castings are 
jeopardized. 

d. Loose pieces should be plainly 
numbered, if they must be used. This 
applies to the core box as well as to 
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* 
Fig. 3—Diagrammaitic illustration of 
how: carelessly placed dowel pins 


- may cause molding errors and how 


the errors may be avoided. Left— 
Dowels placed almost symmetrically. 
Dotted line shows a part of the pat- 
tern shift that might not be noticed 
if the cope is reversed. Center— 
Dowels are definitely off center. If 
the cope pattern is reversed, the 
molder will notice it at once. Right 
—Two different sized dowels are 
used and it is impossible to reverse 
the cope part of the pattern. 


pattern loose pieces. Faint marks, so 
often used to designate the location 
for loose pieces, soon disappear after ' 
a pattern or core box is used a while. 
It is then very difficult to tell where 
the parts belong. If there are many 
loose pieces with different combina- 
tions, there should be a log or index 
stamped. on the pattern and core 
boxes showing the numbers of the 


























Fig. 4—Sketch showing (a) draw 
straps running down outside of drum 
pattern and hooking under the pat- 
tern, and (b) draw bolts running 
down inside of the drum pattern to 
plates on bottom. In either case, 
note strong bracing inside the pat- 
tern so that it will not distort or 
expand when the pull is applied to 
withdraw pattern from the mold. 


loose pieces and the combinations re- 
quired, to make the proper casting. 
This is necessary so that the foundry- 
man really knows when he has the 
right pieces in the proper location. 
It is a simple precaution to reduce 
the scrap castings and avoids deli- 
cate situations with customers re- 
sulting from errors which are costly, 
yet virtually unavoidable, if proper 
patterns are not provided. 


Dowel Pins. The author wonders 
if patternmakers have ever thought 
of the scrap caused by putting the 
same sized dowel pins on each end 
of a pattern and then keeping the 
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Fig. 5—Pattern for a heavy marine cylinder. It is made in sections, numbers 


1, 2, 3 and 4 being outside sections. 


pins so near centerlines that, after 
the molder rolls the drag over, he 
cannot tell how to put on the cope 


part of the pattern. 


Dowel pins should be off center 
sufficiently to make it obvious to the 
molder that he has put the cope part 
of the pattern on wrong, or the pat- 
ternmaker should use two different 
sized dowel pins so that it is im- 
possible to put the cope half of the 
pattern on wrong (Fig. 3). 


Draw Straps. On large patterns, 
the matter of draw straps or draw 
bolts is important. The author pre- 
fers draw straps. If the pattern is 
large, such steel straps should ex- 
tend down to the bottom of the 
pattern and hook under it, so that 
the pull will be from the bottom. 
The straps should be placed on the 
pattern core print, if that is prac- 
tical. If they must be on the pattern, 
it is advisable to set the strap into 
the pattern to avoid excessive mold 
patching. 

The pattern should be well braced 
and built around the point where 
the straps will pull. If this is not 
done, the pattern will be so badly 
twisted after one or two draws that 
it will have to be repaired before 
additional castings can be made. As 
stated, the author prefers draw straps 
on a pattern because he believes 
that their use is simpler and less 
likely to damage the pattern for 
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Center section not shown. 


future use. If well constructed, a 
pattern with draw bolts is a good 
pattern, provided its construction is 
planned so that the pull is directly 
from the bottom-of the pattern 
(Fig. 4). 
Sectional Large Patterns 

It seems to the author that pat- 
ternmakers seldom think about build- 
ing a large pattern in sections around 
a center that can be drawn out 
separately from the outside sections. 
One wonders sometimes if those 
learning the trade have ever heard 
about the method. Let us describe 
a case in point. The job is a large 
marine cylinder which will weigh 
about 11 tons. It is to be cast on end. 

If the pattern is made in, one piece 
and provided with good draw straps, 
the pull is enormous when the pat- 
tern is removed from the sand; first, 
because of the friction of the sand 
against the pattern, and second, be- 
cause of the vacuum created as the 
pattern starts to leave the bottom of 
the mold. This strain is hard on the 
best of patterns and, after being used 
a relatively few times, the pattern 
is ready for rebuilding, if accuracy 
is to be maintained—in fact, if any 
castings are to be made at all. 

Suppose a center is made around 
which four sections are built (Fig. 
5). Then, when the mold is rammed, 
the center part of the pattern is 
drawn easily and each section easily 


removed separately afterward, leav- 
ing the mold in good condition for 
economical finishing. With such con- 
struction, the pattern is not dam- 
aged. The foundry with which the 
author is associated has had a cylin- 
der pattern of the type described in 
use for over three years without re- 
quiring any major repairs. 

This clearly shows the advantages 
of such construction. This method of 
pattern construction often could be 
followed with profit on large pat- 
terns where more than one or two 
castings are required. It would pre- 
serve the pattern investment for the 
purchaser and give him better cast- 
ings. Such patterns are easier to 
handle, and easier to store. 


Pattern Distortion 

Many times, the patternmakers 
seem to forget that lumber will swell 
when it remains in the mold for any 
length of time. This is due to damp- 
ness of the sand and is an im- 
portant point to remember. Take 
for instance a long, flat pattern, such 
as a surface or bolster plate. The 
boards in the pattern should not be 
put on the face tight to each other. 
There should be a 1/16 to 1/8-in. 
spacing between them on the large 
surfaces to allow for swelling. This 
retains greater accuracy in the pat- 
terns and makes better castings. 


Side Boards to Bottom. One of the 
nightmares of a.foundryman is to 
get large patterns with the side 
boards not extending to the bottom 
of the pattern. The patternmaker 
will build up the sides like a box 
and then put on the bottom. He 
usually will finish the bottom edge 
to a good match before it leaves the 
shop (although many times he does 
not do a good job of that either). 

Invariably, after such a pattern is 
in use, the bottom boards swell, and 
then they will extend a little over 
the side wall boards of the pattern. 
When that takes place, the pattern 
is securely anchored in the mold. All 
that can be done under such condi- 
tions is to pull and pull until the 
mold is destroyed in getting the pat- 
tern out, or until the pattern is 
broken drawing it out of the mold. 
One rule which should be followed 
in large pattern construction is “Al- 
ways run the side boards of a large 
wood pattern to the bottom.” 


Pattern Draft. The author some- 
times wonders how patternmakers 
expect a foundryman to hook out 
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pockets where there are deep ribs, 
when little or no taper or draft is 
allowed. Without sufficient draft, the 
pockets will be torn when drawing 
the pattern. This is especially true 
in lifting off the cope. The result is 
that much time is spent by the 
molder in patching and nailing. This 
requires excessive finishing, which 
results in increased costs and lower 
quality castings. 

Core prints are another problem 
facing the foundrymen. Core prints 
are used to support and to help hold 
the core in place. It is difficult to 
make a rule, and a visit to the 
foundry by the patternmaker will 
help considerably. One gets better 
castings if he does not have to re- 
duce the size of the core by rubbing. 

Shrink Rule 

The patternmaker makes the mis- 
take of constructing the pattern and 
core to the same shrink rule for 
large patterns. For small bench 
work, made in green sand, the same 
rule can be used. But for larger cast- 
ings, made in dry sand, it is a head- 
ache to the foundry. To help this 
condition use the shrink rule on the 
pattern and the common rule or 
1/16-in. shrink rule on the core box. 
Then the core will readily go into 
and fit the core print without rub- 
bing. 

Taper on Core Prints. Core prints, 
in the bottom of a mold, should 
have a slight taper. Where the core 
is not tapered to suit the core print, 
the smallest part of the core print 
should be made to fit the straight 
part of the core, the taper providing 
the clearance. 

Cope and Drag Prints. It is ad- 
visable to avoid putting core prints 
on the cope side of a pattern unless 
they are used to locate a core or to 
hold a core in place. Cores, that are 
secured in the drag and cut through 
to the cope, do not need cope core 
prints because the cores are already 
located in the mold and the touch 
of the cope holds them in place. 
Therefore, by omitting the core 
prints in the cope simpler molding 
is provided. Such practice also helps 
to make cleaner castings by eliminat- 
ing the danger of crushing when 
closing the mold for the last time. 

There are some cases where core 
prints should be omitted in the drag, 
if possible. For instance, where the 
body of the core is larger than the 
core print, it is impossible for the 
molder to see the core print when 
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he sets the core. He works blindly. 


Length of Core Prints. The length 
of core prints depends upon their 
position and their purpose in the 
mold. If they are to locate a core, 
they should be about 1-in. deep, but 
if they are to support a core and 
hold it in place, they may run from 
1% to 5 or 6-in. long, depending 
upon the weight and size of the 
core. 

Short core prints often cause 
scrap castings because they will not 
support the weight of a heavy core 
running crosswise in the mold and 
do not provide sufficient bearing to 
hold a core correctly in position. 
Likewise, if core prints are too short 


and lie horizontally, venting to re-: 


move gas created in pouring is al- 
most impossible. 

Clearance on Core Prints. Pattern- 
makers could provide simpler mold- 
ing by allowing clearance in the drag 
half of the core print as well as in 
the cope half. This saves the molder 
from shaving back the core print or 
rubbing the core. In other words, a 
sand core has rods in it and, in dry- 
ing, may have small heat cracks, 
making the core a little longer. The 
longer the core, the more rubbing a 
molder must do to get the core into 
the mold. The rubbing could be 
avoided by allowing the same clear- 
ance on the drag half core prints 





Fig. 6—Frame for a punch press. 
The frame was split. 





The center was lifted out with an arbor. 


that is customary for the cope half 
core print. 

Witness on Core Prints. Witnesses 
on core prints should always be in- 
cluded (1) when it is possible to 
reverse the core when placing it into 
the mold, (2) when the core can 
be used in either of two places and 
is correct in only one, or (3) rota- 
tion of the core will make an im- 
proper casting. 

This thought seems simple and 
unnecessary. It would be out @place 
only for the fact that patternmakers 
so often neglect to put witnesses on 
core prints under these conditions, 
and in such cases the foundryman 
runs into trouble. Allied to this same 
thought is the matter of loose core 
prints on a pattern held in place by 
dowel pins. If the dowel pins are 
the same for several loose prints so 
that they can be reversed, trouble 
results. Ways should be used to pre- 
vent such errors, either by witnesses 
or other methods. 


Fillets. To have a molder cut 
fillets on a mold where the pattern- 
maker indicates that they should be, 
by mark with a crayon or color 
paint, makes expensive molding, be- 
cause the mold has to be cleaned 
out after the fillets are cut and 
that takes time. It also might be 
added that, when fillets are so cut, 
they are not always a good job. 





The broken casting was used as a pattern. 

Lagging was 

put on to allow for shrinkage and finish where required. The mold was 
ready 3 days after the broken casting arrived at the foundry. 
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Fig. 7—Large bull gear. Only one was required. To make the casting, all 
that was required was (1) a sweep to form the bottom of the mold, (2) a 


pattern section for ramming the outside, and (3) core boxes to set up one 
section from arm to arm. 


Therefore, it should be concluded 
that for better casting appearance, 
the fillets should be mounted per- 
manently on the pattern. 

This subject might be referred to 
as patterns for one casting or, at 
the best, two or three. This problem 
needs consideration because, if the 
pattern for such a part is made to 
standard practice, the cost is so great 
that the finished part is very expen- 
sive. Because of this high cost, the 
buyer may consider other ways to 
solve his problem at a lower final 
cost and may begin to figure the use 
of weldments instead of castings. 
Such a procedure by the buyer loses 
business both for the pattern shop 
and for the foundry. Often there are 
ways to reduce this over-all cost by 
better pattern and casting planning. 

If the patternmaker would seek 
the foundryman’s assistance on such 
occasions, it would be profitable for 
both the foundry and pattern shop. 

Using Castings for Patterns. Old 
castings often can be used as a body 
for a pattern by lagging certain parts 
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of the casting for machine finish or 
shrinkage, by building on some core 
prints and by making suitable core 
boxes. This makes a low pattern 
cost, a slightly higher casting price, 
but a _ reasonable over-all cost 
(Fig. 6). 

Core Assembly. Take a large gear 
blank as an example of a casting, 
only one of which is to be made. The 
expense for a full pattern is too great 
to make an over-all cost practical. 
On the other hand, one can make 
a segment pattern to form the. out- 
side diameter of the mold and work 
it around a spindle after sweeping 
a flat bottom. Then he can make a 
segment core box for half cores, 
working off a proper parting line. 
And finally, one can use a flat cope 
rammed on a plate; or cover cores, 
weighed off to secure the main cores 
forming the arms and hub. 

This planning will give inexpen- 
sive pattern rigging for one large 
gear blank at a reasonable over-all 
cost that will be practical under the 
conditions. The segment patterns 


and core boxes are not too expen- 
sive. The casting cost itself may be 
a little over normal, but the over-all 
cost is consistent for such a job. 


Figure 7 shows how sweeps and 
core assemblies can be used as an 
economical procedure to meet com- 
petition under these circumstances. 
It is an old practice that is being 
forgotten by the younger pattern- 
makers. 


Pull-up Patterns. Let us consider 
pull-up patterns or sweeps as another 
short cut for these one-time or short- 
run jobs. The type of castings, where 
this practice applies on small orders, 
is for castings like a pipe, cylinder 
liner, or crane drum. Suppose the 
job is to be 6, 8, or 10 ft. long. It 
can be cast on end. Here it is pos- 
sible to use a section of pattern only 
24 or 30 in. long. 

The molder can keep drawing it 
up to a gage stick as layers of the 
mold are rammed, until the correct 
height of ramming has been ob- 
tained. Again, such a pattern is 
relatively inexpensive and, while the 
casting price may be a trifle more 
than normal, still the over-all cost 
of the job to the customer is reason- 
able. The pattern storage problem 
also is simplified. In fact, the pat- 
tern may even be thrown away. 


This pull-up procedure applies 
mostly to jobs which are big enough 
to allow the molder to either get 
inside or reach inside for finishing 
the mold. However, sometimes a 
mold can be split into sections so 
that the molder can finish the mold 
by reaching, when the sections are 
separated. 


Sweep Patterns. Another and 
cheaper way for making these larger 
cylindrical-type jobs should be men- 
tioned. That is by using sweeps for 
loam molding. Here again, pattern 
costs fade away. The mold cost in- 
creases somewhat, but a nice job is 
obtained at a reasonable over-all 
price to the customer. 


_ Half Patterns. Many jobs are sym- 
metrical and many foundries. are 
tooled to take advantage of this 
symmetry by using only half pat- 
terns. Such practice reduces pattern 
costs against the job. In fact, even 
on good production jobs, half pat- 
terns can be used if one knows that 
the foundry works off molding plates 
or molding boards using good pin 
centers. 

The pattern can be properly and 
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accurately mounted around center 
lines to produce excellent castings. 
In such cases, a full pattern is a 
waste of money. The author believes 
that, as a matter of good will be- 
tween customer and pattern shop, 
and foundry, these economies always 
should be employed. 

Carrying this thought further, the 
author often has used quite large 
half patterns without mounting them 
on a plate or board. Suppose a job 
is to be made on its side. A half 
pattern is made, and then a dummy 
is made to fit into the core prints 
of the drag half of the mold and 
strips are run along the joint of the 
drag to support the half pattern 
when it is used for the cope. Methods 
like those which have been men- 
tioned should be remembered for 
these one-time requirements to keep 
the customer casting-conscious and 
satisfied. 

Skeleton Patterns. Let us consider 
skeleton patterns. They may be con- 
sidered to be in two classes: (1) 
plain—for flat or bolster plates, etc., 
and (2) larger—for rather compli- 
cated castings. 

The foundry has a customer who 
purchases many die plates for metal- 
working dies. To keep the costs rea- 
sonable, the patternmaker made a 
frame of the right thickness on 
which he placed bosses and cross sup- 
ports where he wanted them. These 
were put on tightly or with dowels. 
He made sweep sticks to strike out 
the metal thickness within the frame 
before drawing the pattern from the 
drag. This was a simple, inexpensive 
pattern procedure. No pattern was 
used more than once. 

The customer used so many pat- 
terns that storage was impossible. 
The result was that we charged a 
little more for castings than we 
would have charged with first class 
patterns, but the over-all job costs 
were much lower. We sold this cus- 
tomer thousands of dollars worth of 
castings each month. It was a prac- 
tical solution to the customer’s 
problem. 

This instance shows again how the 
patternmaker, foundry, and _ cus- 
tomer can cooperate to the advantage 
of all from a good business stand- 
point. It is one way for foundries 
to meet competition on this kind of 
work. 

The other field for skeleton pat- 
terns is for large pipes, cylinders, 
valve bodies, etc. In this case, the 
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pattern shop also must work with 
the foundry. Sometimes the core 
can even be rammed in the mold. 
In either case, after ramming, the 
metal thickness is cut out by sweeps. 

As an illustration of how this 
works, it might be mentioned that 
the author’s foundry made a series 
of pumps and valve body parts for 
a firm in California some years ago. 
The castings weighed from 4 to 8 
tons each. Figure 8 (see front cover) 
shows the large pump housings made 
from skeleton patterns which were 
destroyed after the job was finished. 
The skeleton was so made that the 
core was made in the mold and 
lifted out with an arbor for finishing 
and drying. 

The pattern shop cooperated in 
making skeleton patterns, which 
brought the pattern price sufficiently 
low to make an over-all job price 
practical. As a result, the customer 
placed the order. in Cleveland in- 
stead of shipping the castings from 
the West Coast where better pat- 
terns existed. When the job was fin- 
ished the patterns were scrapped. 

This represents an ultimate in de- 
sign of patterns for short-run re- 
quirements. It is a practice, however, 
that must be given more attention 
and one that patternmakers should 
be thinking about for future com- 
petition. 

Shellac and Color 

The author believes that almost 
every foundryman feels that if a 
wood pattern is made and good 
shellac, or some substitute for shellac 
to which sand will not stick, is not 
available, then leave the shellac off 
the pattern altogether. 

It is certainly disheartening to the 
molder and disastrous to costs, as 
well as destructive to quality, to 
draw a pattern and then find a large 
amount of the molding sand stuck 
right to the pattern because of poor 
shellac. Poor shellac can make a 
mess of a mold. Therefore, do not 
try to save a few pennies on shellac. 

As for color, it is so long ago since 
the American Foundrymen’s Associa- 
tion started advocating red for finish 
surfaces, yellow for core prints, and 
black for the unfinished parts of the 
casting, that those who participated 
in drawing up the A.F.A. Standard 
Pattern Colors are beginning to feel 
like old men. Yet, the practice of 
using these three colors properly is 
followed very little. The writer is 
sure that foundrymen would recom- 


mend that patternmakers follow this 
procedure. It would be helpful. 

Shrinkage is no real problem on 
small patterns, but horse sense must 
be used about shrinkage on large 
patterns. The author will point out 
a few of the larger hazards. 

Iron or steel will shrink a certain 
amount per foot of length when cast 
in a straight bar. But, that is not 
definite assurance that complicated 
castings, having many cores, or that 
castings of various shapes will shrink 
that same amount per foot in all 
directions. They do not. That is 
the reason why good, practical judg- 
ment must be used in laying out a 
pattern from a shrinkage standpoint. 


Shrinkage 

Take a long bed plate, a long pipe, 
or a cylinder with flanges on the 
ends. Who knows absolutely that it 
will shrink, say one-tenth in. per ft. 
on the length between flanges? One 
cannot be sure. The cores probably 
will hold the casting and not allow 
it to shrink fully. If the casting is 
not allowed to shrink fully, how 
about the end flange thickness after 
machining? They will be thin and 
perhaps the customer will not take 
the job. 


To obviate this, the flanges should 
be backed-up with extra metal. 
Make the flanges sufficiently heavy 
so that they will not be too thin if 
the casting does not shrink as 
planned. The outside ends will cer- 
tainly have plenty of finish, but look 
out for the inside dimensions. Allow 
extra finish or back-up the flanges, 
or do both. 


If pattern dimensions are checked 
against dimensions of castings made 
from those patterns, it will be found 
that the shrinkage problem is an un- 
certain one and that it is necessary 
to safeguard pattern dimensions by 
allowing for probable variations. 

As an example, let us consider cyl- 
indrical castings with cores. Such 
castings do not shrink “to rule” on 
the diameter. Most of the shrinkage 
is lengthwise. Often it is necessary 
to make larger cylinders with shrink- 
age allowance slightly over common 
rule measurements on diameters. If 
such allowance is not made, when 
the job is finished there is too much 
finish on the outside diameter and 
none or practically none on the in- 
side diameter. 

To illustrate this point, some time 
ago the foundry took on a liner job 
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in which the liners were made with 
finish bands only on the outside 
diameter, to save machining cost. 
The customer was objecting because 
he had to machine the whole length 
of the outside diameter to use the 
casting. There was practically no 
finish on the inside. We measured 
the pattern and the casting on diam- 
eter. They were alike. No shrink- 
age had taken place on diameter; 
it was all lengthwise. 


Thereafter, on this type of job, the 
customer used common rule on the 
diameter and shrink rule on the 
length when making this type of pat- 
tern. This is only one illustration. 
Many such instances could be quoted 
on piston rings, wire blocks, and 
other circular parts, to show that 
precautions must be taken for a sen- 
sible use of shrinkage allowances, as 
derived from experience and casting 
design. . 

Smaller items to be watched in 
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Fig. 9—( Above) Pattern required 3- 
part molding. (Center) New Pattern 
requiring only cope and drag. 


making jobbing patterns are placing 
core prints properly to get core bal- 
ance in a mold, and placing them so 
that core wires and core rods can be 
removed from the casting. One also 
might mention some _ generalities 
about plain practicability of patterns 
for molding, such as the avoidance 
of three-part molding, etc. 

Figures 9 and 10 iliustrate pat- 
terns in which moldability has not 
been considered. On the left in 
Fig. 9 is a pattern as supplied by 
a customer and which required 
three-part molding. The molding 
cost was high and good castings were 
difficult to make. 

At the right in Fig. 9 is the new 
pattern for the same casting. This 
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pattern required only cope and drag 
and a core was used to form the 
center portion. With the new pat- 
tern, molding was easy, cost reduced 
and more accurate and better 
appearing castings produced. 

Figure 10 shows a pattern that is 
improperly designed. It is a bench 
job. The flange, as can be noted, 
was made as loose sections which 
are held in position with pins. Mold- 
ing was extremely slow and only the 
most skilled molders could be used. 
The castings made from this pattern 
were not of high quality. 

This pattern should have been 
made as a split pattern, which could 
have been molded on the side using 
a flat parting. Had the pattern been 
so made, costs would have been re- 
duced materially and better castings 
produced. 

Many problems, incident to the 
use of miscellaneous patterns in a 
jobbing foundry, have been men- 


tioned, and a short summary of the 
main points might be helpful. 

1. Split patterns are the most de- 
sirable type for many reasons, among 
them lower costs and better castings. 
Seldom is a solid pattern preferable, 
when straight parting is impossible. 

2. The problem of loose pieces on 
patterns and in core boxes needs con- 
stant attention for good operation. 

3. Care in the use and placement 
of dowel pins will prevent many 
errors and reduce casting losses. 

4. Large patterns, properly rein- 
forced and provided with proper 
draw straps, thoughtfully placed and 
securely fastened, will contribute to 
better castings at a lower cost and 
to longer pattern life. 

5. When designing large patterns, 
consider sectional pattern principle. 

6. Applying the lumber to pat- 


terns properly will help jobbing 
foundries and give customers better 
castings and pattern satisfaction. 

7. Make core prints properly so 
that the cores may be correctly 
located, locked and secured. This 
is an essential point in better casting 
production. 

8. Use good fillets to improve 
casting appearance and make sound- 
er castings. 

9. When designing patterns for 
one-time usage or for several cast- 
ings, consider use of assemblies of 
cores, an old casting for a pattern, 
and skeleton patterns. 


10. The proper engineering finish 
of a pattern with good shellac and 
standard colors is advocated. _ 

11. Both patternmakers and found- 
rymen should become more familiar 
with shrinkage changes to give maxi- 
mum satisfaction to the customer. 

The author has shown that there 


Fig. 10—Improperly designed pat- 
tern. Flange is made in loose sec- 
tions held in position with pins. 


is a close tie between patternmakers 
and the foundry, and that there 
should be close cooperation between 
them because they have a common 
interest. The foundry and pattern- 
makers will prosper together and the 
customer ultimately will decide their 
fate. Today, sand castings have 
competition as never before from 
stampings, die castings, permanent 
mold castings, plastics, weldments, 
etc. We must, therefore, understand 
each other’s problems and work to- 
gether for the common _ benefit, 
which finally resolves itself into a 
cooperative effort to please the cus- 
tomer. The author hopes that this 
paper has been helpful in laying a 
better foundation for such benefits. 


AMERICAN FOUNDRYMAN 








BOARD OF DIRECTORS 


Considers 


PROGRESS REPORTS of Associa- 
tion activities were approved by the 
A.F.A. Directors at the midyear 
méeting of the Board of Directors 
held at the Palmer House, Chicago, 
January 16, one of the shortest and 
most businesslike board meetings 
ever held. The Board gave particular 
attention to the 50th Anniversary 
Foundry Congress and Exhibit, re- 
ports on membership and finances 
and to the improved content and 
scope of the AMERICAN FouNprRyY- 
MAN. 

Director R. J. Teetor, Cadillac 
Malleable Iron Co., Cadillac, Mich., 
as Chairman of the Finance Com- 
mittee showed that the Association’s 
financial condition was in excellent 
shape as of December 31, 1945, 
especially with reference to the bud- 
get governing activities of the current 
fiscal year, this budget representing 
the largest in the Association’s his- 
tory. 

Membership Still Rising 

For the membership committee, 
Vice-President S. V. Wood, Minne- 
apolis Electric Steel Castings Co., 
Minneapolis, reported most favorably 
on membership reaction to the in- 
creased dues which went into effect 
July 1, 1945. He announced, as of 
the date of the Board meeting, a 
gain rather than a net loss in mem- 
bers, and that this favorable report 
had been made possible only through 
the loyal and splendid support of 
the various chapter membership 
committees. He pointed out that the 
33 chapters of A.F.A. represented a 
group within the castings industry 
capable of solving, through coopera- 
tive action, any problem that may 
face the industry in the years ahead. 

Other reports by Committees on 
the Board were presented by Chair- 
man Wood for the Chapter Contact 
Committee; Chairman R. T. Rycroft, 
Jewell Alloy & Malleable Co., Buf- 
falo, N. Y., for the Management 
Committee; Chairman Joseph Sully, 
Sully Brass Foundry, Toronto, Ont., 
for the Youth Encouragement Com- 
mittee; and Chairman W. B. Wallis, 
Pittsburgh Lectromelt Furnace Corp., 
Pittsburgh, Pa., for the AMERICAN 
FouNnpRYMAN Policy Committee. 

The report of the AMERICAN 
FounpryMAN Policy Committee 
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Mid-Year Status 


of A.F.A. 


showed that the magazine, in the 
first eight months of its present ex- 
tended form, has more than accom- 
plished the objectives set for it, both 
in the way of anticipated advertising 
acceptance and from the standpoint 
of increased reader interest. Future 
plans for the magazine were dis- 
cussed, and means of increasing its 
value to the membership and to the 
industry as a whole were outlined 
and approved by the Directors. 


Past President L. C. Wilson, Read- 
ing, Pa., as Chairman of the 1946 
Nominating Committee, reported on 
nominations for President, Vice- 
President and five new Directors. 
This report is covered completely by 
an article (p. 18) in this issue. 


The A.F.A. Secretary presented a 
complete report on the progress of 
the 50th Anniversary Foundry Con- 
gress and Show, to be held in the 
Cleveland Auditorium, May 6-10. 
He called attention to the excellent 
schedule of sessions tentatively pre- 
pared (to be found on p. 38 in this 
issue of AMERICAN FOUNDRYMAN), 
and reported that applications for 
exhibit space already assured the 
largest foundry show -in A.F.A. 
history. 


Changed Conditions 

By way of comparison with con- 
ditions one year ago which necessi- 
tated cancellation of the 1945 con- 
vention in Detroit, the Secretary 
called attention to the announced 
removal of rail restrictions in March, 
gradual relaxation in crowded hotel 
conditions, and the tremendous in- 
terest already shown by foundrymen 
planning to attend the May meeting. 
It was stated, too, that the consider- 
able interest shown by foundrymen 
in foreign countries assures a color- 
ful and representative contingent 
from abroad. 


The Board of Directors approved 
holding the Annual Banquet of 
A.F.A. on the night of Friday, May 
10, although as yet no announce- 
ment has been made as to the hotel 
that will be privileged to serve this 
event. Reservation requests will un- 
doubtedly be mailed earlier this year 
than previously, and announcement 
will be made in the March issue of 
AMERICAN FoUNDRYMAN as to the 


feature speaker for the Annual 
Banquet. 

The Secretary reported that a 
Mexican Chapter and a Central IIli- 
nois Chapter had been installed dur- 
ing the first half of the current fiscal 
year, the 32d and 33d Chapters of 
the Association. President F. J. 
Walls, International Nickel Co., De- 
troit, who presided at both the 
Executive Committee and Board 
meetings, reported excellent reac- 
tions from the Chapter Chairman 
Conference held last July, and the 
Chapter visits of National Officers 
and Directors since then. He urged 
the Directors to continue these visits 
whenever possible so that closer co- 
operation with local groups and the 
National organization can be con- 
tinuously maintained. 


Educational Work 

The report of the Technical De- 
velopment Program, presented by 
Vice-President Wood as Chairman 
of the Advisory Committee, called 
particular attention to the national 
educational program of A.F.A. The 
complete outline of this program 
was published in the January issue 
of AMERICAN FOUNDRYMAN, and 
more detailed information on vari- 
ous phases of the program is being 
printed in succeeding issues. Through 
cooperation of local chapters of 
A.F.A. and groups of foundrymen, 
plus work of the National Head- 
quarters, this program is being car- 
ried forward progressively on behalf 
of the entire industry. 

Approval was given by the Board 
for financial support to the operat- 
ing foundry exhibit maintained 
since 1935 at the Chicago Museum 
of Science and Industry. This ex- 
hibit, one of the most outstanding 
examples of a foundry exhibit in the 
country, attracts over 40,000 visitors 
each year and is one of the most 
popular displays of this world re- 
nowned museum. 


Dues Setup Altered 

The Board voted, on recommen- 
dation of the Executive Committee, 
to revise the method of handling 
new memberships so that henceforth 
new memberships will be considered 
on a year-to-year basis, instead of on 
a fiscal year basis as in the past. 
Thus, the prorating of dues to the 
end of the fiscal year will be discon- 
tinued hereafter, and instead each 
new member will be billed for dues 

(Concluded on page 45) 
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THE Procram of meetings, 
to be held during the 50th Anniver- 
sary A.F.A. Foundry Congress May 
6-10 in Cleveland, is now rapidly 
developing and many worthwhile 
papers on a wide variety of foundry 
subjects have been received. With 
the Program and Paper Committees 
of the various divisions swinging into 
full gear, all activities are now point- 
ing toward a full scale foundrymen’s 
week of exceptional value ‘to the 
industry. 

On the adjoining page, the first 
tentative schedule of sessions will be 
found, subject to minor changes as 
additional program activities are 
more fully developed. _Meanwhile 
with this tentative schedule, which 
has been mailed to all members of 
the Association, those who are plan- 
ning to attend the Congress will be 
able to plan their hotel and rail 
accommodations accordingly. 

Official hotel application blanks 
have beén mailed to the entire mem- 
bership and to all exhibitors of rec- 
ord. Each new member and addi- 
tional exhibitor will also receive the 
necessary applications and informa- 
tion for their attendance, and it is 
urged that hotel reservation requests 
be made immediately. 

While it is not as yet possible to 
make rail reservations this far in 
advance, it has already been an- 
nounced that government restrictions 
on transportation will be removed 
completely by March 15. This in 
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itself is expected to relieve consider- 
able burden from the hotels. 

Assignment of rooms for the 
A.F.A. Golden Jubilee meeting will 
commence about February 15 and 
room assignments will be made as 
rapidly as possible thereafter. Each 
individual making request for accom- 
modations will be notified by the 
A.F.A. Housing Bureau and in addi- 
tion the hotel to which he may be 
assigned will confirm the reservation 
made. Additional applications should 
be sent direct to the Housing Bureau, 
1604 Terminal Tower, Cleveland 13, 
Ohio. 

Already the applications for 
space thus far received assure one 
of the largest exhibits ever held in 
conjunction with an A.F.A. conven- 
tion. Previous predictions are already 
being fulfilled on the number of new 
and improved products that will be 
on display at this “all out show,” 
including a considerable number of 
new exhibitors. 

The Lecture Course Session to be 
held this year will be given in five 
parts, one on each day of the meet- 
ing. While the subject has not yet 
been announced, it will be of interest 
to the majority of the foundrymen 
attending. 

The Annual Lecture Course has 
been a popular feature of past con- 
ventions. This year the subject chosen 
by the Annual Lecture Course 
Committee is “Foundry Control 
Methods.” A full discussion of this 
subject is not anticipated and plans 
are being made to carry the series 
at the 1947 convention. It is then 
hoped that the lectures will be made 
available to all foundrymen in book 
form. 

Another popular group of sessions 
will be conducted by the Sand Shop 





Operation Course and will be pre- 
sented on May 6, 7, 8 and 9. 

As will be seen by the tentative 
schedule of meetings, each of the 
A.F.A. divisions will have its full 
share of activities throughout the 
week. In addition, there will be a 
luncheon for Engineering School 
Alumni groups, and a Chapter Offi- 
cers and Directors dinner on May 7, 
a Foundry Instructors dinner and 
sessions on Training Problems May 8. 

The Annual Dinner of the Asso- 
ciation will be staged Friday, May 
10, and the Alumni Dinner for past 
Officers and Directors is scheduled 
for Thursday evening. The Annual 
Business Meeting of the Association 
is scheduled for the morning of 
Thursday, May 9. 

Lists of technical and practical 
papers are now being compiled and 
will be published in part in the 
March issue of AMERICAN FouNpRY- 
MAN. The full program will appear 
in the Golden Jubilee number of the 
magazine, the April issue. 

The tentative schedule of sessions, 
50th Anniversary Foundry Congress 
to be held in Cleveland, May 6-10, 
is shown on the adjoining page. 

The six divisions of the Associa- 
tion, namely, Gray Iron, Malleable, 
Steel, Brass and Bronze, Aluminum 
and Magnesium, and Patternmaking, 
are planning to bring to the mem- 
bers who attend their sessions as 
much information as possible on 
every day production problems. 

Acting as official host to the Con- 
gress will be the Northeastern Ohio 
chapter, under the chairmanship of 
A. GC. Denison, Fulton Foundry & 
Machine Co., Cleveland. Chairmen 
of the various Congress activities 
have been selected and will be an- 
nounced in a future issue. 
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10:00 am 
12 noon 
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10:00 am 


12 noon 


2:00 to 
10:00 pm 


2:00 pm 


4:00 pm 


7:00 pm 


8:00 pm 


10:00 am 


12 noon 


2:00 pm 


Tentative Schedule of Sessions 


50th Anniversary Foundry Congress 
Cleveland — May 6-10 


Monday, May 6 
Exhibits Open 
Opening Session 
Aluminum and Magnesium Round Table 


Lecture Course Session—{!} 


(a) Sand Shop Course—{1) 


(b) Joint Meeting Plant Equipment — Safety 
and Hygiene 


(c) Aluminum and Magnesium Session 


Tuesday, May 7 
(a) Malleable Foundry Practice 
(b) Aluminum and Magnesium Session 
(c) Inspection of Castings 


Luncheon—Engineering School Alumni 
Groups 


Northeastern Ohio Day 


(a) Inspection of Castings 
(b) Refractories 
(c) Malleable Foundry Practice 


(a) Aluminum and Magnesium Session 


(b) Lecture Course Session—(2) 
Chapter Officers and Directors Dinner 


(a) Refractories 


(b) Sand Shop Course—{2) 


Wednesday, May 8 
(a) Malleable Foundry Practice 
lb) Brass and Bronze 
(c) Sand Research 
(d) Gray Iron 


(a) Brass and Bronze Round Table Luncheon 
(b) Malleable Round Table Luncheon 


(a) Sand Research 


Wednesday, May 8—(Continued) 


4:00 pm 


7:00 pm 


8:00 pm 


9:30 am 
12 noon 


2:00 pm 


4:00 pm 


7:00 pm 


8:00 pm 


9:30 am 


10:00 am 


2:00 pm 


4:00 pm 


5:00 pm 


‘7:00 pm 


(a) Sand Shop Course—{3) 
(b) Lecture Course Session—{3) 


Foundry Instructors’ Dinner 


(a) Foreman Training 
(b) Engineering Student Training 


Thursday, May 9? 


Annual Business Meeting 
Steel Round Table Luncheon 


(a) Brass and Bronze 
(b) Patternmaking 
(c) Gray Iron 

(d) Steel 


(a) Foundry Costs 

(b) Apprentice Training 

(c) Lecture Course Session—(4) 
(d) Gray Iron 


Alumni Dinner 


(a) Sand Shop Course—(4) 
(b) Job Evaluation and Time Study 
(c) Apprentice Training 


Friday, May 10 
Sand Shop Course—{5} 


(a) Gray Iron 
(b) Steel 
(c) Job Evaluation and Time Study 


(a) Steel 
(b) Gray Iron 


(c) Brass and Bronze 
Lecture Course Session—{5) 


Exhibits Officially Close 


ANNUAL DINNER 
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NECKED-DOWN 
RISER 
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Drag of squeezer plate. 


Sam Belus 


Burnside Steel Foundry Co. 
Chicago 





FRoM A PAPER presented before the Wiscon- 
| sin Chapter of A.F.A., Sept. 14, 1945, the author 
has selected the photographs which will, he be- 
i lieves, show rather clearly how a certain trouble- 
. some job was simplified in the jobbing foundry. 

| Most foundrymen are familiar with the type of 
/ head known as the “necked-down riser,” as many 
articles have been published as to ways and means 
for its application. 

Many foundrymen are old hands in arriving 
at proper core thicknesses and their openings. For 
those who have had less time for experimenting 
along that line, the author would like to pass on 
a simple method which has proved very success- 
ful in the foundry with which he is connected. 

This foundry is considered a jobbing shop, and 
encounters various types and designs of castings. 
Because a jobbing shop has but little time for 
experimenting, it is necessary to stay on the safe 
side in determining thickness and size of core 
openings. The 1x1 method is used for the core 
opening. The thickness of the core is governed 
by the shape and practicability in making. The 
size of the head is determined by either the 22 
method or by weight, whichever the design of the 
i casting may call for. 

For example, let us say that we have a valve 
body with an 8 in. diameter flange, 1 in. thick, 
with a 3-in. opening. We would either multiply 
the 1 in. thick flange by 22, which would give us 
P| ‘ye a 2% in. diameter head, or we could estimate the 
| oe, 4 weight of flange and make the head in proportion, 
Y | a let us say, to an approximate 50 per cent yield. 

While this is not a concrete method, it is a 
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Casting after flogging. 


Views of sectioned casting. 





rather fair barometer in trying to maintain a yield 
on castings, and it eliminates partial guesswork. 
Following through for the core opening by the 
1x14% method, which would mean that the core “ 
opening would be 1 in. wide and 1% in long. The 
thickness of the core would be 3-in., as this is a 
simple core to make. 
In this foundry an oilless core also is used to 
eliminate gases. This is very important. External 
surface chills also can be used on certain types of 
jobs to good advantage. 
With due respect to everything that has been 
said about necked-down risers, the author believes 
that, with all the data that have been printed, any 
foundryman could easily adapt this practice to suit 
a particular foundry set-up. : 
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Casting before flogging. 
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FOUNDRIES AID 





ANY PROGRAM for cooperation 
between the foundry industry and 
engineering schools and colleges 
must be based on an understanding 
of the needs of the industry and an 
appreciation of what educational in- 
stitutions have to offer casting pro- 
ducers. 

An important phase of the A.F.A. 
National Educational Program, out- 
lined in the January AMERICAN 
FouNDRYMAN, concerns the develop- 
ment of better relations between the 
casting industry and engineering 
schools. How these relations can be 
improved is described at more length 
in this article. Other aspects of the 
national educational program will be 
considered in succeeding issues. 

In an effort to obtain information 
from the engineering schools and 
colleges on the type of cooperation 
they might prefer from the foundry 
industry, A.F.A. approached deans 
of engineering schools throughout 
the country. Some valuable replies 
were received and many of these are 
briefed elsewhere in this article. 

In general, the engineering schools 
indicated an almost unanimous de- 
sire to cooperate more closely with 
foundry executives. The replies in- 
dicated that relatively few foundry- 
men, in comparison with the execu- 
tives of other industries, maintain 
close contact with major educational 
institutions in their home states. 

This preliminary survey, made late 
in 1944, was further strengthened 
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by a questionnaire to engineering 
schools and colleges instituted by the 
Public Relations Committee of the 
Foundry Equipment Manufacturers 
Association, under the chairmanship 
of B. L. Simpson, National Engi- 
neering Co., Chicago. The F.E.M.A. 
questionnaire sought information on 
methods of operation in effect at in- 
dividual schools and possibilities for 
developing a closer working arrange- 
ment. 

The results of this survey are pre- 
sented in an accompanying article 
on “Foundry Industry and Educa- 
tional Institutions” by A. J. Tuscany, 
Executive Secretary of F.E.M.A. 
This article is well worth the study 
of progressive foundry executives, 
especially that section dealing with 
present foundry facilities and future 
needs of institutions. An interesting 
and valuable comparison can be 
made between the stated needs of 
engineering schools as to equipment 
for foundry training courses, in com- 
parison with the general cooperative 
suggestions received in answer to the 
A.F.A. survey of 1944. 


How Industry Can Help 

Engineering colleges and univer- 
sities train the metallurgists, chem- 
ists, casting designers, and other en- 
gineers who form a small but sig- 
nificant part of the personnel of the 
foundry industry. Clearly, the func- 
tion of a university, or engineering 
college, is two-fold: to train all en- 
gineering students in the basic prin- 
ciples and application of cast metals, 
and in addition, to train a limited 
number to enter the foundry indus- 
try. The foundry industry must ac- 
quaint higher educational institu- 
tions with its needs. 

The A.F.A. Committee on Co- 
operation with Engineering Schools, 
includes prominent foundrymen as 


well as educators in the field of 
metallurgy, engineering and foundry 
practice. Aiding both schools and 
chapters in a variety of ways, the 
committee annually sponsors several 
sessions at the annual A.F.A. con- 
vention, including an Engineering 
Instructors’ Dinner at which educa- 
tional problems are discussed from 
both the foundry and educational 
standpoints. Chapters can aid in the 
work by encouraging local foundry 
instructors to attend the convention 
dinner and the sessions. 


Better Instructors Needed 

The best advertisement for the 
foundry industry in an engineering 
school is a capable foundry instruc- 
tor who has the respect of his stu- 
dents and who is able to select and 
influence certain students to enter 
the foundry industry. The foundry 
instructor should be a graduate in 
metallurgy, or in chemical engineer- 
ing or mechanical engineering with 
a liberal dose of metallurgy, and 
should have a good record of inter- 
est in the casting industry. 

The average educational institu- 
tions today are short of instructional 
manpower and where it is known 
that an instructor in foundry prac- 
tice is needed, the Educational com- 
mittee of the chapter in that area 
should assume some of the responsi- 
bility for locating a desirable man. 
It may even be necessary for indus- 
try to provide the man by loaning a 
plant metallurgist with interest and 
teaching ability, perhaps on a part- 
time basis. 

College foundry instructors are 
changing the older system of labora- 
tory periods and now devote about 
half the class time to lectures. This 
requires teaching aids of all sorts, 
most valuable of which are motion 
pictures, slides, models, exhibits. Mo- 
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tion pictures and sound strips which 
have been made especially for the 
foundry industry are reported in a 
bulletin issued by the A.F.A. Na- 
tional Office. Films which may be 
purchased have in some instances 
been paid for by A.F.A. chapters 
and put in college film libraries. 

Exhibits, which in themselves are 
an important phase of the program 
for publicizing castings, may be given 
entirely or in part to engineering 
schools after the exhibit has served 
its purpose in libraries, museums, 
show windows of public utilities and 
the like. 

Even the most enthusiastic found- 
ry instructor welcomes a breathing 
spell now and then, and so do the 
students. The Wisconsin chapter has 
worked out a plan with the Univer- 
sity of Wisconsin, Madison, and 
Marquette University, Milwaukee, 
Wis., whereby 15 one-hour lectures 
are delivered to the graduating class 
in foundry work. Lecturing on all 
phases of the foundry industry ac- 
cording to a prescribed plan, chap- 
ter members take the instructor’s 
place, giving the students first hand 
information about the commercial 
production of castings, and afford- 
ing them an opportunity to see what 
sort of men are engaged in the tech- 
nical fields of foundry practice. 


Foundry Offers Opportunities 

The plan has been effective in 
assuring the engineering graduate 
that the foundry offers a place in 
which to apply engineering tech- 
niques, and in which manpower 
competition is not excessive. The 
latter is true because there are so 
few technically trained men in the 
industry while the number of known 
unsolved problems is inordinately 
large. 

Some chapters have established 
excellent relations with departments 
and instructors other than those in 
which foundry practice is taught, by 
supplying speakers to student engi- 
neering societies. In addition, stu- 
dents and instructors of other de- 
partments should be invited to chap- 
ter meetings whenever the speaker’s 
topic relates to a branch of science, 
engineering or manufacturing other 
than foundry practice. 

Students in electrical engineering, 
for instance, rarely receive instruc- 
tion in foundry practice and would 
therefore be very interested in the 
production and use of castings for 
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electrical equipment. That result is 
a better understanding of modern 
foundry practice on the part of the 
students and their instructors. 

Particular attention should be 
paid to instructors in machine de- 
sign, strength of materials and simi- 
lar courses. Frequently the instruc- 
tion in foundry practice given these 
men has been wholly inadequate 
from the modern point of view. A 
classic example of the lack of famil- 
iarity with cast metals is found in 
the instructor in automotive engines 
who reprimanded a student for in- 
sisting that piston rings were made 
of cast iron. 


A.F.A. Chapters Assist 

Almost every A.F.A. chapter has 
assisted some engineering school in 
securing equipment and supplies at 
cost or as a donation. This is no 
small aid because most educational 
institutions operate on limited budg- 
ets, and school foundries generally 
receive meager funds because of the 
inferior position they occupy in the 
minds of school administrators. 

Surplus government property is 
available under certain conditions to 
educational institutions merely for 
the cost of transportation. Chapters 
can aid by locating and reporting 
surplus equipment to nearby engi- 
neering schools, or to the A.F.A. 
national office. 

At one of the largest universities 
in the country a department head 
recently stated that the foundry was 
receiving special consideration be- 
cause the foundrymen were the only 
representatives of any industry which 
had offered assistance in planning 
the layout and equipment for a pro- 
posed new building. The foundry 
industry, through the efforts of the 
Educational committee of the A.F.A. 
chapter in that area, should derive 
benefits in the form of greater ap- 
preciation of castings, and in the 
form of an increased number of en- 
gineering students who select the 
foundry as a career. 

It is a good plan to ask depart- 
ment heads, deans and even college 
presidents to speak at appropriate 
foundry gatherings on some subject 
related to the foundry industry. In 
acquainting himself with the foundry 
industry, the speaker invariably de- 
velops a genuine interest in local 
foundries, and in the foundry divi- 
sion of his own school. 

Summer employment in a foundry 


is a good means of maintaining stu- 
dent interest in the casting industry. 
It also affords the employer a chance 
to study the young man under actual 
working conditions, thus enabling 
him to judge better whether the stu- 
dent would fit into the organization 
after graduation. 


Foundry Instructor 


The foundry instructor should not 
be forgotten over the summer vaca- 
tion period. Most foundry instruc- 
tors are hired for a period of nine 
to ten months and are usually avail- 
able for work during the balance of 
the year. A job in a commercial 
foundry helps the instructor balance 
his budget, gives him the industrial 
contact that every university staff 
member needs, and forms a closer 
bond between the chapter and the 
school. 

The practice of offering summer 
employment to foundry instructors 
might be developed profitably into 
an exchange system whereby foundry 
instructors are replaced every few 
years by a man from industry. The 
industrial man would have a fresh 
outlook on modern foundry prob- 
lems, and the foundry instructor 
would fit readily into a number of 
technical foundry positions. 


Essay Contests Sponsored 

Several chapters sponsor annual 
essay contests in the engineering 
schools in their district. The Twin 
City chapter has been particularly 
active in this respect, the contest 
raising enthusiasm among students 
and chapter members alike. At a 
special chapter meeting designated 
“Student Night,” three authors pre- 
sent their prize winning papers at a 
session patterned after a convention 
technical session, complete with 
chairman, and questions from the 
floor. The prize winners invariably 
have several offers of summer or 
permanent foundry jobs before they 


- leave the meeting. Past winners who 


are not in the armed forces are 
working in foundries at the present 
time. 

Chapters may wish to sponsor re- 
search on foundry problems, the 
work to be done at a nearby engi- 
neering school. Research projects 
should be chosen with care for sev- 
eral reasons. Many foundry labora- 
tories have limited equipment and 
may not be able to undertake pro- 
posed work. Universities are not 
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interested in ordinary testing work 
which might be carried on better by 
commercial laboratories. Preferably 
the project would be one of a basic 
nature, related to a fundamental 
foundry problem. 
_ Scholarships for college engineer- 
ing students have been contemplated 
by some chapters or by individual 
. foundries. The idea has great merit. 
An undergraduate scholarship should 
not be offered with the understand- 
ing that the student will devote all 
his time to the study of foundry 
practice. The idea is not in agree- 
ment with modern educational 
trends. 

For several decades there was a 
trend toward specialization with de- 
grees in every conceivable subject. 
A degree of “Foundry Engineer’ has 
been proposed, but no college has 
as yet offered such a degree. Now 
there is a movement toward a 
broader technical education which is 
expected to produce an engineering 
graduate with greater ability and 
imagination. 

After graduation, a scholarship 
offered to a student of proven ability 
would enable him to continue his 
education by specializing in some 
field of foundry practice. He also 


would approach foundry practice 
with a broad scientific background 
that research in the complex field 
of casting production requires. 

A visit to the engineering library 
of any university or college reveals 
a number of books dealing with the 
foundry industry. For the most part 
these books would be interesting to 
a collector, and no doubt have great 
value to a historian, but not to a 
foundryman. For the most part, 
they are somewhat out of date. In 
general they represent the foundry 
industry as most laymen think of it, 
and are therefore bad advertising 


and detrimental to the industry. 


The remedy is simple. One of the 
functions of a chapter educational 
committee is to examine engineering 
and technical libraries, and to in- 
form the librarian of modern books 
and periodicals related to castings 
which should be on the shelves. Most 
librarians are willing to purchase 
books for which there is a request 
since one of the functions of a 
library, particularly in a public in- 
stitution, is to keep at hand refer- 
and detrimental to the industry. 


Regional conferences, successful in 
many chapter areas, give the chap- 


ter an opportunity to work with 
school administrators and staff mem- 
bers in a joint educational project. 
The advertising value operates in 
two directions, giving the industry 
recognition for its technical ad- 
vances, and the school recognition 
for its meeting and teaching facil- 
ities, its laboratories and staff. Nu- 
merous chapters, such as the Wis- 
consin, Chicago, Central Indiana, 
Central New York, Metropolitan, 
Michiana, Philadelphia, Quad City 
and Western New York, have held 
regional foundry conferences jointly 
with local universities. 


Engineering Deans Help 

Answers to a questionnaire sent to 
deans of the country’s foremost en- 
gineering schools and colleges are 
summarized below. Completed in 
1944, the survey was made by A.F.A. 
to determine what the casting in- 
dustry could do to encourage found- 
ry instruction in engineering schools 
and to attract more graduate engi- 
neers to the nation’s foundries. Many 
of the deans offered the same sug- 
gestions although there were a 
variety of answers. They are well 
worth consideration by every chap- 
ter. 


Summary of A.F.A. Questionnaire to Engineering Schools 


Provide special films on features of foundry industry. 
Exchange personnel for one year: college graduates 
in industry to teach for a year, being replaced by college 


instructors. 


tages of foundry career. 
Return better men to engineering colleges for ad- 
vanced study, on either full or part-time basis. 


Provide undergraduate scholarships for men now in 








Allocate experimental research to universities. 

Supply engineering schools with illustrative material 
to assist the faculties in presenting the significance of 
foundry problems in connection with design. 

Grant scholarships and fellowships in the field of cast- 
ings so as to attract better students and incite their 
competition. 

Supply accurate iabimmnsaion for instructors on the 
fundamentals of casting and foundry practice. 

Supply instructional aids for instructors—very large 
and high quality photos; slides and motion pictures on 
principles; typical castings, cores and patterns; models 
of molds ready for pouring. 

Provide lists of research projects suitable for upper- 
classmen and graduates to work on. 

Employ engineering students during summer vaca- 
tions; also consider employment of mperecomen on 
part-time basis. 

Sponsor lectures by technical foundrymen of engineer- 
ing interest. 

Sponsor (or allocate) research at engineering schools 
of fundamental and scientific nature. 

Set up foundry graduate schools in large foundry 
centers. 

Sponsor addresses to graduating groups on advan- 
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foundry industry. 

Sponsor a summer course for engineering instructors, 
on the technical level. 

Publish articles and papers in pamphlet form for dis- 
tribution to engineering students, covering foundry 
subject. 

Issue a handbook of the entire industry. 

Select graduates during their senior years and offer 
employment upon graduation with an advanced train- 
ing program; perhaps offer also a full or partly sub- 
sidized post-graduate course. 

Arrange technical meetings between A.F.A. chapters 
and student groups. 

Induce technical foundrymen to address student 
seminars. 

Arrange inspection tours of modern foundries by 
engineering students; also arrange for foundrymen to 
visit schools. 

Urge foundrymen to take active interest in Society 
for the Promotion of Engineering Education. 

Make more effort to show college men they are wel- 
come into the industry. 

Prepare foundry courses in evening college programs, 
on the college level. 
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Have members of A.F.A. call on college presidents 
and engineering deans, so as to indicate growth, im- 
portance and needs of foundry industry. 

Have foundry representatives visit colleges and inter- 
est seniors in the foundry industry and its opportunities. 

Publish technical papers at low cost for student and 
faculty use. 

Issue monthly or quarterly bulletin to students, with 
articles by foundry authorities. 

Encourage engineering schools to convert foundries 
from shops to laboratory courses, and recommend plans 
of equipment and courses desirable from standpoint of 


Prepare films for distribution to student branches of 
engineering societies. 

Establish cooperative courses between the universities 
and industry. 

Sell the industry to engineering students the same as 
is done by other industries. 

Interest high school boys through engineering college 
courses or by in-service training. 

Interest engineering schools in offering extension 
courses in larger cities. 

Circulate trade magazines among college libraries 


the industry. 


A.F.A. Nominates 


(Continued from page 19) 
Association who will continue on 
the Board are as follows: 

F. J. Dost, Sterling Foundry Co., 
Wellington, Ohio. 

S. D. Russell, Phoenix Iron 
Works, Oakland, Calif. 

R. T. Rycroft, Jewell Alloy & 
Malleable Co., Inc., Buffalo, N. Y. 

Joseph Sully, Sully Brass Foundry 
Ltd., Toronto, Ontario. 

L. C. Wilson, Reading, Pa. 

George K. Dreher, Ampco Metal, 
Inc., Milwaukee. 

E. W. Horlebein, Gibson & Kirk 
Co., Baltimore, Md. 

H. H. Judson, Goulds Pumps, 
Inc., Seneca Falls, N. Y. 

James H. Smith, General Motors 
Corp., Detroit. 

F. M. Wittlinger, Texas Electric 
Steel Casting Co., Houston, Texas. 


Heat Resistant Alloys 
Studied by Institute 


UNDER THE SPONSORSHIP, 
Navy Office of Research and Inven- 
tions, a program of research on the 
fundamental knowledge of the “why” 
of heat resistant alloys for gas tur- 
bine and jet propelled planes will 
be conducted at Battelle Memorial 
Institute, Columbus, Ohio. The in- 
stitute’s technologist, will attempt to 
put knowledge of high temperature 
materials on a scientific basis in the 
hope that it will lead to the ability 
to predict even superior composi- 
tions. 


Canadians Plan Student 
Foundry Training Course 


A JOINT COMMITTEE, under a 
three-year agreement between’ the 
British Columbia Industrial and 
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and faculties. 


Scientific Research Council and the 
School Board at Vancouver, B. C., 
Canada, will consider plans for the 
training of 15 to 20 students a year 
for the foundry industry. The ex- 
penses of an experimental foundry, 
which will be established at Van- 
couver Technical School, will be 
shared by the two groups. 

Establishment of the experimental 
foundry was recommended by the 
metal trades section of the Canadian 
Manufacturers’ Association to pro- 
vide a source of adequately trained 
foundry personnel. Also recom- 
mended was a night course for 
advanced training. 


Board of Directors 
(Continued from page 37) 


during the same month of each con- 
secutive year. 


In addition to President Walls and 
Vice-President Wood, the following 
National Directors attended the Jan- 
uary 16 Board meeting: 

D. P. Forbes, Gunite Foundries, 
Inc., Rockford, Ill.; Roy M. Jacobs, 
Standard Brass Works, Milwaukee; 
Max Kuniansky, Lynchburg Foundry 
Co., Lynchburg, Va.; Harry Reitin- 
ger, Emerson Engineers, New York; 
Ralph J. Teetor, Cadillac Malleable 
Iron Co., Cadillac, Mich.; W. B. 
Wallis, Pittsburgh Lectromelt Fur- 
nace Corp., Pittsburgh; F. J. Dost, 
Sterling Foundry Co., Wellington, 
Ohio; S. D. Russell, Phoenix Iron 
Works, Oakland, Calif.; R.  T. 
Rycroft, Jewell: Alloy & Malleable 
Co., Inc., Buffalo, N. Y.; Joseph 
Sully, Sully Brass Foundry Ltd., 
Toronto, Ontario; Lee C. Wilson, 
Reading, Pa.; George K. Dreher, 
Ampco Metal, Inc., Milwaukee; 
Harold H. Judson, Goulds Pumps, 
Inc., Seneca Falls, N. Y.; and F. M. 


Wittlinger, Texas Electric Steel Cast- 
ing Co., Houston, Texas. 


Executive Committee Meets 

The Board meeting was preceeded 
by a meeting of the Executive Com- 
mittee on January 15, at which time 
a number of operating policies were 
discussed. Among the subjects con- 
sidered were finances, membership 
work, Technical Development Pro- 
gram publications, research work, 
safety and hygiene activities, 1946 
preprint policy, and National office 
staff procedure. The Committee ap- 
proved reinstatement of the Associa- 
tion’s former preprint policy, where- 
by all papers printed prior to the 
1946 convention will be made avail- 
able to the entire membership. 


L. C. Wilson Establishes 
Sales Agency in Reading 


Lee C. Witson, past presi- 
dent of A.F.A., has established an 
engineering sales agency with head- 
quarters in Reading, Pa., where he 
has been located for many years. 
He has been appointed sales agent 
for Ross-Meehan Foundries, Chatta- 
nooga, Tenn., in the district of 
Pennsylvania, Maryland and Dela- 
ware. Mr. Wilson was formerly vice- 
president and general manager of 
the Reading Steel Casting Div., 
American Chain & Cable Co., Inc., 
Reading, Pa. 


Industrial Encyclopedia 


The National Research Bureau, 
Inc., 415 No. Dearborn St., Chicago, 
is making available to business ex- 
ecutives a new type of encyclopedia 
that aids in locating business infor- 
mation sources quickly. Covers every 
phase of industry, government, agri- 
culture and commerce. 
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OPERATION AND CONTROL 











W. W. Levi 
Metallurgist 


Lynchburg Foundry Co. 
Lynchburg, Va. 


THE suBJECT of cupola 
operation and control is, to say the 
least, a most controversial one and, 
in spite of the fact that there are 
almost as many cupola procedures 
as there are operators, results are, 
for the most part, quite satisfactory. 

The discussion which follows is a 
brief description of the practices fol- 
lowed in the foundries with which 
the writer is connected, and are not 
necessarily intended to serve as 
“cure-alls” for the entire foundry 
industry. 

One of the first requirements for 
successful cupola operation is an ex- 
act knowledge of the composition 
and behavior of the raw materials 
used. This involves chiefly the 
metallic components of the cupola 
charge and the metallurgical coke 
or cokes on hand or available. Need- 
less to say, the limestone, dolomite, 
or whatever fluxing material is used, 
should be of the best quality. 

Each carload of pig iron should 
be checked against the shipper’s 
analysis. The analysis of a carload 
of purchased cast iron scrap would 
be an almost endless task and would 
be of very little value after it was 
completed. However, this should not 
discourage the use of large percent- 
ages of cast scrap in the cupola 
charge, as the composition of the 
various types of scrap available is 
known quite definitely. 

However, the party responsible for 
the purchasing of scrap should insist 
that any given carload contain only 
one type of scrap and not a mixture 
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of several kinds. Each carload should 
be rigidly inspected, both upon 
arrival in the iron yard and during 
the course of unloading to the stor- 
age piles or to the charging cars or 
buckets. 

After a brief period of training in 
the recognition of various types of 
scrap, crane operators and charging 
crews can offer invaluable assistance 
to the cupola foreman, as they see 
practically every piece of iron used 
during the course of operation. 

Weighing equipment for metal 
and coke charges must be checked 
frequently and kept in good repair. 
Above all, when metal composition 
must be held within very narrow 
limits, as is required in certain types 
of castings such as cylinder liners, 
and when making malleable iron by 
the duplex process, where the initial 
melting and superheating is done in 
the cupola furnace, the weighing 
equipment selected must be accurate, 
sensitive over the range in which it 
is used, and intelligently chosen for 
the job it is intended to do. 

For example, 250 or 300 lb. of 
coke (or 25 lb. of 50 per cent lump 
ferrosilicon) ordinarily cannot be 
weighed accurately on a set of scales 
designed for heavy Joads where the 
tare weight of the charging car and 
bucket may be 3,000 or 4,000 Ib. 
This is not a hypothetical case, as 
just such a set of conditions exists 


The cupola has proved itself 

a most versatile melting unit, 
capable of producing a wide 
variety of irons satisfactory for 
innumerable engineering appli- 
cations. 


in one plant of this company, and 
will be discussed in more detail later. 


While it may be considered rather 
elementary at this time to enter into 
the matter of “lighting-off” the 
cupola coke bed, there are one or 
two items which are worthy of note. 
In one of this company’s foundries 
the kindling wood and practically 
all of the bed coke are put into the 
cupola at one time. About 6 hr. be- 
fore “wind-time” the bed is “lit-off” 
and allowed to burn through very 
slowly. Before any metal is charged 
the bed is levelled off with cold 
coke, and charging then proceeds 
until the cupola is full. 


In another foundry the bed coke 
is put into the cupola in three equal 
portions at 2-hr. intervals, while in 
a third department about one-half 
of the bed is “lit-off’ only about 
4 hr. ahead of “wind-time,” and 
here it is necessary to use a gentle 
blast to thoroughly ignite the coke. 
All of these procedures are satisfac- 
tory and, if sufficient kindling wood 
is used, the first iron tapped will be 
amply hot. 


The longer burning-in time is 
preferable, as this results in better 
preheating of the cupola lining and 
well, and when cupolas are operated 
on alternate days plenty of time is 
available. However, when it is nec- 
essary to use the same cupola every 
day there usually is less time avail- 
able (after completion of the daily 
“patching” job) between light-off- 
time and wind-time. 


In order to provide a large volume 
of fluia slag as soon after the start 
of the heat as possible, two extra 
charges of limestone are placed on 
the bed just before charging starts, 
and 4 lb. of fused soda ash per ton 
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of metal are used on each charge 
used to fill the cupola in addition 
to the regular charge of limestone. 

The layer of slag thus formed acts 
as a protective covering over the 
molten iron in the cupola well, re- 
sulting in considerably higher melt- 
ing temperatures at the start of the 
heat. This may be due to the fact 
that the slag blanket protects the 
molten iron from the cooling effect 
of the incoming blast, or heat losses 
through radiation from the surface 
of the molten metal are reduced. 

The foundries with which the 
writer is connected produce sand- 
cast pressure pipe and fittings, a 
complete line of chilled plows, diesel 
engine cylinder jackets and liners, 
marine engine bearings, bases, frames 
and cylinders up to 70-in. bore with 
48-in. stroke, automotive and agri- 
cultural implement castings, pres- 
sure valves for oil, water and gas, 
locomotive cylinders, and machine 
tool castings. 


A variety of castings used by the 
chemical industry, such as caustic 
pots, ingot molds, jacketed kettles, 
lead pots, billet molds and the like 
are produced. In addition to these, 
the company manufactures super- 
deLavaud pipe ranging in size from 
3 to 36 in. in diameter and 18 ft. 
long, cast centrifugally in water- 
cooled steel molds. 

Figure 1 shows a low pressure 
marine engine cylinder casting hav- 
ing a 70-in. bore and 48-in. stroke. 
The average chemical analysis of the 
iron used for these cylinder castings 
will fall within the following ranges: 


Component Per Cent 
PEEING fossa sev ce Waastscekeadeeticee 1.70-1.90 
PRMNNINNER 2s fees Se csnictowcendespseaeeeees 0.09 max. 
MONITOR Soo os cose sincosecsccceseses 0.20 max. 
eran 92 oe ee 0.75-0.90 
DURE CAPO oo. cess csssicoceccssundees 3.00-3.25 


The silicon content of the iron 
from the cupola spout is somewhat 
lower than that found in the finished 
castings and, consequently, a “late 
addition” of 75 per cent grade ferro- 
silicon is made. This addition in- 
creases the silicon content from 
0.20-0.30 per cent. A “late addition” 
of 0.3 per cent (3 Ib. of alloy per 
1000 Ib. of molten iron) of zirconium 
silicide also is made to the molten 
iron. These additions cleanse the 
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Fig. 1—Low pressure marine engine cylinder, 70-in. bore and 48-in. stroke. 


L. P. Marine Cylinder 
Serial Number & 








207 


Numbers Are BHN _ 


Fig. 2—Section from 2%%-in. main wall of low pressure cylinder casting 
showing results of hardness tests. 


iron, reduce chilling tendency, and 
materially increase toughness. 

The strength of tensile test speci- 
mens machined from separately cast 
standard arbitration bars runs from 
42,000 psi. to 48,000 psi., with corre- 
sponding Brinell hardness numbers 
ranging from 217 to 241. On three 
occasions tensile test specimens have 
been machined from the 23-in. 
thick main wall of cylinder castings. 
The results of these tests along with 
results obtained on corresponding 
specimens machined from standard 
arbitration bars are tabulated in 
Table 1. 

Figure 2 shows a section, from the 
234-in. thick main wall of a low 


tions are impressions made by the 
10-mm. ball on the Brinell hardness 
testing machine, and figures indicate 
Brinell hardness at the various 
points. The uniformity in hardness 
is attributed to the “processing” 





Table 1 
PHYSICAL PROPERTIES 








pressure cylinder casting. Indenta- __ z 


1.20 Bar Cylinder Wall 
—--Specimens—— Specimens—— 
Tensile Tensile 
Strength, Strength, 
psi. BHN psi. BHN 
42,673 228 34,000 196 
43,990 228 35,905 196 
48,200 235 34,900 192 
47 








































shown in casting position. Sprue at right and cylindrical gate at bottom. 
Riser shown at upper left is 5-in. diameter and 18-in. length. 


Fig. 4—Hardness test specimen machined from lower end of cylinder liner 
similar to one shown in Fig. 3. Brinell hardness of 228 was recorded at three 
points across the section, which is 25%-in. thick. 










































Fig. 3—Cylinder lining casting (21.5-in. I. D.) after removal from mold, 


treatment to which the iron was 
subjected. 

A cylinder liner casting (21.5 in. 
I.D.) just after removal from the 
mold is shown in Fig. 2. The liner 
is in casting position with sprue at 
right and cylindrical gate at bottom. 
The riser shown at upper left is 5 in. 
in diameter and 18 in. long. Chem- 
ical composition and physical prop- 
erties of the iron used are as follows: 


Component Per Cent 
a ees cc pots ches caaiael 1.15-1.40 
MUIR Non 2c sees Ss caecctstseskcosceocend 0.10 max. 
IID, och. dcavicisedeasecacneeseaoond 0.20 max. 
NINN 505 52. Socs 253 sccavossecceccons 0.70-0.90 
ee oS ERT C EIST 3.00-3.25 
Molybdenum ......................s000000 0.40-0.50 
| Ee ere a: 0.12-0.18 
I sooo coal ns esceses eo 0.15-0.30 


Tensile strength on specimens 
machined from Class C (2.00-in. 
diameter) test bars is 43,000 to 
48,000 psi. The cupola mixture used 
for the cylinder liner casting is of the 
following percentage: 


Malleable pig iron...............<..0....000s+20s 9000 
Silvery pig (8 per cent Si)................ ¥ 
BE IND: CIN sO) occsiceesesyionsestecesscves 37:5 
Manganese steel. scrap.....................0+ 5.0 


A hardness test specimen machined 
from a cylinder liner casting is shown 
in Fig. 4. A section of the 5-in. riser 
from the cylinder liner casting (Fig. 
3) is shown in Fig. 5, and the ma- 
chining operation is shown in Fig. 6. 


Carbon Control 

From the foregoing it is apparent 
that many “grades” of iron are 
necessary to produce castings of 
proper strength and composition to 
render them suitable for the appli- 
cations for which they are intended. 
For example, the iron used in large 
cylinder liners (21.5-in. I.D.) will 
contain far too little total carbon 
for use in super-deLavaud pipe, and 
the iron used in a caustic pot would 
be much too high in total carbon 
for use in cylinder liners and so on. 

While the writer has not over- 
looked the importance of the other 
elements entering into the chemistry 
of the iron, it is felt that the total 
carbon present is of extreme impor- 
tance in its influence on the proper- 
ties of the finished product. 

The total carbon content of the 
iron is, of course, influenced by fac- 
tors such as the percentage of steel 
scrap and/or pig iron in the charge, 
the amount and type of coke used, 
blast pressure, blast temperature, 
melting rate, tapping technique, 
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melting temperature, auxiliary equip- 
ment used in connection with the 
cupolas, and many others. 

As previously stated, a definite 
knowledge of the chemistry of the 
raw materials used is very impor- 
tant. For example, total carbon de- 
terminations are made of all samples 
of pig iron in addition to the de- 
termination of the usual elements. 
This, along with a knowledge of the 
total carbon content of the other 
materials making up the charge, 
makes it possible to calculate the 
carbon in the charge. This calcula- 
tion is made in the same way as the 
calculation for silicon, for example, 
except that there is no deduction 
made for loss in melting, because 
in a well-run cupola there is almost 
without exception a carbon pickup. 


Recording Cupola Mixtures 

If proper records of cupola mix- 
tures are kept, they will in time be 
invaluable to the operator in making 
up mixtures to produce irons of pre- 
determined carbon content and, 
furthermore, it will enable him to 
make a graph or graphs showing the 
total carbon level to be expected in 
the iron at the cupola spout when 
the carbon in the charge is known. 


All of the cupolas operated by the 
company with which the author is 
connected are of the front-slagging 
type which, of course, means that 
iron flows from the taphole con- 
tinuously from start to finish of the 
heat. At no time is there any ap- 
preciable accumulation of molten 
iron in the well of the cupola, but 
the small amount which does collect 
remains at a constant level because 
it flows out as fast as it is melted. 
This type of operation results in 
uniform carbon pickup, which is one 
of the essentials of carbon control. 


Intermittent Tapping 

In cupolas which are tapped in- 
termittently the amount of molten 
iron in the well may range from 
several tons (in the larger cupolas) 
to practically none in the few min- 
utes required to make a tap. This 
means that the depth of iron within 
the cupola is constantly changing, 
and under these conditions the car- 
bon pickup is apt to be less uniform 
than when the metal is removed as 
fast as it is melted. 


It is, not inferred that uniform 
carbon pickup in the cupola cannot 
be obtained with intermittent tap- 
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Fig. 5—Section of a 5-in. diameter riser removed from a 21.5-in, I. D. 

cylinder liner as shown at upper left in Fig. 3. Note Brinell hardness figures 

range from 217 at the center to 228 near the outer edge. This test piece and 
the test piece shown in Fig. 4 were from the same casting. 


Fig. 6—Cylinder liner in process of machining. 
ings can be seen. 































Eight of the 12 port open- 
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Table 2 
Coxe TypEs—ANALYSIS 
PERCENTAGE 

By-product Beehive Pitch 
Fixed 
carbon........ 90.0-92.0 93.0-95.0 98.0 plus 
oR RCmTeeS 7.0- 9.0 5.0 0.50 
Sulphur...... 0.6 0.5 0.30 
Volatile 
matter........ 0.6- 0.9 0.9 1.0 





ping, but it requires a little closer 
supervision. An exact tapping cycle 
must be established, and the time 
between taps must then be main- 
tained by means of a stop watch. 

Frequently,- with intermittent tap- 
ping, a cupola tapper can see no 
harm in allowing the time between 
taps to vary 10 or 20 or 30 seconds, 
although actually this may be a high 
percentage of the established time 
cycle (between taps) and variations 
of the magnitude just mentioned 
may materially affect the percentage 
of total carbon in the iron tapped, 
especially in mixtures containing high 
percentages of steel. For the purpose 
of carbon control, the company with 
which the writer is connected has 
on hand three types of coke, used 
either singly or in combination. The 
approximate compositions of these 
cokes are shown in Table 2. 


By-Product Coke 

All other things being equal, the 
total carbon in irons melted with 
by-product coke is lower than that 
obtained when using either of the 
other types, and the pitch coke pro- 
duces irons higher in total carbon 
than either of the other cokes,while 
melting with beehive coke produces 
irons of intermediate total carbon 
content. 

From this it is obvious that there 
is an infinite number of possible coke 
combinations which could be used 
to help control the total carbon. 
As an example of the effect of dif- 
ferent types of coke on carbon pick- 
up; the comparison. between the bee- 
hive and by-product types is shown 
in Table 3. 

With mixture “A” the carbon 
pickup was 1.32 per cent, which is 
the difference between the average 
total carbon in the melted iron (3.04 
per cent) and the: caleulated carbon 
in the charge, (1.72.per cent). With 
mixture “B” the carbon pickup was 
1.04 per cent; which is the differ- 
ence between 3.05 per cent in the 


50 


melted iron and 2.01 per cent cal- 
culated to be present in the charge. 

The carbon pickup with mixture 
“A” may be looked upon as unusu- 
ally high (as compared to results 
obtained with mixture “B”) inas- 
much as it contained 25 per cent 
more steel and 18.1 per cent less 
automotive cast scrap calculated at 
3.20 per cent total carbon than mix- 
ture “B” (these percentages being 
based on the amounts of materials 
present in mixture “B”). This dif- 
ference in carbon pickup is attrib- 
uted to a large extent to the differ- 
ence in characteristics of the types 
of coke used. 

From previous experience it has 
been found that had mixture “A” 
been melted under identical condi- 
tions with 250 lb. of by-product coke 
(instead of beehive), the total car- 
bon in the iron coming from the 
cupola would have been in the range 
of 2.75-2.85 per cent. 


Pitch Coke 


As an example of the effect of 
pitch coke on carbon pickup, the 
comparison shown in Table 4 is 
given to show the effect of replacing 
a portion of the beehive coke with 
pitch coke. 

Results of a large number of de- 
terminations have shown that when 
using cupola mixture “C” melted 
with 300 Ib. of beehive coke, the 
total carbon. in the melted iron will 
fall in the range of 3.00-3.15 per 
cent, while the same mixture melted 
with 250 lb. of beehive coke plus 
50 Ib. of pitch coke will produce 
irons having a total carbon in the 
range of 3.25-3.40 per cent. 

Other mixtures containing 12.5 per 
cent southern pig-iron (No. 2) and 





87.5 per cent cast scrap, when melted 
with 100 per cent beehive coke in 
the ratio of 10:1, produce irons hav- 
ing a total carbon in the range of 
3.35 to 3.45 per cent, while the 
same mixtures with the same coke 
ratio produce irons close to 3.60 per 
cent total carbon when one-third of 
the beehive coke is replaced with 
pitch coke. 


Mixtures containing 75 per cent 
southern pig iron and 25 per cent 
cast scrap using beehive coke in the 
ratio of 15:1 yield irons containing 
slightly above 3.70 per cent total 
carbon, and these same mixtures 
when using by-product coke in the 
same ratio produce irons containing 
about 3.60 per cent total carbon. 


Mechanical Charging 


As previously stated, auxiliary 
cupola equipment plays an import- 
ant part in control and uniformity 
of the molten iron. All cupolas in 
this company’s foundries are charged 
mechanically with the exception of 
one, which will be changed over as 
soon, as installation can be made. 


Mechanical charging usually im- 
proves the operation because it is 
easier to keep the cupola filled to 
the charging door level at all times 
during the melting operation, and 
the types of charging equipment 
used distribute both the metal and 
coke in the cupolas in a much more 
satisfactory manner than is accom- 


plished by hand. 


This is especially true with cupolas 
of larger inside diameters, where 
charging crews often are prone to 
place the heavier components of the 
charge near the charging door open- 
ing and in hot weather more of the 





: Table 3 
Coke Type EFFECTS ON CARBON Pickup 


Materials 


Silvery pig iron (8 per cent Si).................. 


Steel scrap (No. £2) SOS USS ee eres 


Automotive’ cast Scrap Witch Rericseceelestosteante 


y | ESLSS Rbk  E s ec 


NEE BO MI sooo cis sscedccsosencsesseseoesasees 
Goobee mer Chine sicg Kins rigiicrh.....0..cccsesseeees 
eae BONY Rot eae 
nie 2 he sl Rgsac Reve odharaaveaiesseoseos 
Total Carbon** 

Range, Per CENt............ccecsesesseeseseeseeeeeenenees 
TN IE iis sce sssectoncemsssiiersscceesvscecce 


Mixture “A’’* Mixture “B” 


lb. percent lb. per cent 
100 5 100 5 
1,000 50 800 40 
900 45 1,100 55 
2,000 100 2,000 100 
LZ 2.01 
250 (Beehive ) 250 (By-product ) 
8:1 8:1 
72 in. I.D. 72 in. I.D. 
3.00-3.06 3.00-3.08 
3.04 3.05 


- *Mixture ‘‘A’’ contained 4 lb. Si in form of 50 per cent lump to bring Si in both charges to 


same level. 


#*In each case total carbon determinations were made on 12 consecutive ladles (2 tons each) of 


the melted iron. 
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coke charge than should be is placed 
near the charging door, in order to 
protect the “chargers” from heat in- 
side the cupola. 

Weighing Equipment. Referring 
again to cupola mixtures “A” and 
“B” mentioned in the foregoing, it 
is pointed out that the results with 
mixture “A” indicate a total car- 
bon of 3.03 per cent plus or minus 
0.03 per cent, and with mixture “B” 
the total carbon was 3.04 per cent 
plus or minus 0.04 per cent. This 
uniformity was accomplished in a 
large measure by exercising great 
care in weighing of all the compo- 
nents of the cupola charge. 

The steel, an automotive cast 
scrap, was loaded with a crane and 
magnet on a 12,000-lb. capacity plat- 
form scale. The charging car and 
bucket weigh 4,000 Ib., which, of 
course, has to be taken into account 
by the scaleman or weighmaster. 
Furthermore, this man looks over 
the materials being charged and 
sorts out any materials not shown 
on his charge sheet. 


Weighing Cupola Charges 

The silvery pig iron (100 lb. per 
charge) was weighed on a portable 
platform scale of 500-lb. capacity, 
and several piles of this material 
weighed in advance are shown in 
Fig. 7. The coke was weighed on 
the same set of scales as was used 
for the silvery pig iron. The con- 
tainers are steel drums cut in two 
and with handles welded to each 
half. The gross weight is marked 
on each container and, for conveni- 
ence and ease of handling, the coke 
is weighed in batches of 100 Ib. or 
less, as shown in Fig. 8. 

The 50 per cent lump ferrosilicon, 
totaling only 8 lb. per charge, was 
weighed as shown in Fig. 9 on a 
24-lb. capacity spring scale of the 
type frequently used by housewives 
around the kitchen. The foregoing 
procedure, when properly super- 
vised, certainly leaves very little 
room for doubt regarding the accur- 





Written discussions of this 
paper are solicited for publica- 
tion in future issues of “Amer- 
ican Foundryman" and/or 
bound volume of "Transac- 
tions." Discussions should be 
sent to Secretary, American 
Foundrymen's Association, 222 
West Adams St., Chicago 6. 
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Table 4 
EFFECT OF PircH CoKE ON CARBON PicKuP 


Materials 
DN WINNS IS oo oi ans od hs nkegotors 
NE NE SS BED bce Bins -ntrrcydenaseaeseryiio’ 


PRIN OI ose oc cles sccrceseck lovttlonaunentesbooe 


IEE HIN pin ceteenco-cnscqncidcrenianenonibelinnles 


GCertON> ie CURIE. 55x dks ccscdcdcied sacestoseepevees 
Beehive coke per charge..................c:000000 
Pitch coke per charge...................s.csscsssseees 
ORM. COIR PICT REIN osc. ooo ssncscgs sce sessony agen 
6 DERE TEODOR Te 
I III sores fecnstainnciso sebcieciepnintornenipne Sasitoientpsinis 
Total Cab Oth, ET CORB o ass oo o5ks cscs cd ecesncesee 


Mixture “C” Mixture “C” 


percent Ib. per cent 
700 35 700 35 
1,100 55 1,100 55 
100 5 100 5 
100 5 100 5 
2,000 100 2,000 100 
1.66 1.66 
300 250 
none 50 
300 300 
6.7:1 6.7:1 
72 in. I.D. 72 in. I.D. 
3.00-3.15 3.25-3.40 





acy of weighing of the materials 
used and the operator is always re- 
warded with uniformity, not only in 
total carbon results but in all of the 
elements involved. 


Cupola Blast Moisture Control 

One of the variables of consider- 
able magnitude which affects cupola 
operations is the moisture content of 
the air used for the blast. This may 
vary from 2 grains per cu. ft. on 
cold winter days to as much as 12 
grains per cu. ft. on hot sultry days. 
The moisture content of the air may 
also vary within the limits referred 
to during the course of a single day’s 
melting operation. 

There are 7,000 grains in one |b. 
Now let us consider the possible 
variation in the amount of water 
carried into a cupola with the air 
blast when melting 200 tons per day, 
as is often the case at one of the 
plants being discussed. This oper- 
ation will require about 5,200,000 
cu. ft. of air, so that the water blown 
into the cupola will be between 
1,500 Ib. (180 gal.) and 9,000 lb. 
(1,080 gal.). 

From these figures it is evident 
that the control or elimination of a 
variable of such magnitude is well 
worth consideration. For this reason 
equipment for controlling moisture 
in the cupola blast was installed at 
this plant. 

The installation is designed to re- 
move moisture from 13,000 cu. ft. of 
air per min. down to 4 grains per 
cu. ft. in the summer season, and 
also is capable, in dry weather, of 
introducing as much as 7 grains per 
cu. ft. 

The principle of operation lies in 
the fact that the system contains a 


solution of lithium chloride which, 
under the proper conditions, has a 
large capacity for absorption of 
moisture from the air. However, 
this absorption capacity can be con- 
trolled and predetermined by regu- 
lating the temperature of the lithium 
chloride solution. 

Moist air from the outside is taken 
in through a filter to remove dust 
and dirt. It then passes through the 
“contactor cells” in intimate con- 
tact with a spray of lithium chloride 
solution, where moisture is removed 
(or added) to a predetermined 
amount within the design limits of 
the system. 

To prevent loss of lithium chloride 
solution due to carry-over, the air 
passes next through a series of glass- 
wool eliminators, and finally is 
drawn through a set of heating coils 
and thence to the cupola blower in- 
take. The heating coils maintain the 
cupola blast at a temperature of 
105° F. 

When a cupola is operating so as 
to require 10,000 cu. ft. of air per 
min. taken into the moisture control 
system, with 8 grains of moisture per 
cu. ft. and leaving with only 4 grains 
per cu. ft., the lithium chloride solu- 
tion is taking on about 40 gal. of 
water per hr. To maintain efficient 
operation of the system, this excess 
water must be removed continuous- 
ly and as rapidly as it is absorbed. 

This is accomplished in the re- 
generator unit, where a part of the 
diluted lithium chloride solution, 
after being heated to a temperature 
of 235° F. in the solution heater, 
is sprayed over a relatively small 
contactor surface where a_ small 
stream of outside air passes over it. 
At the elevated temperature (235° 


51 





F.) referred to the solution gives up 
the moisture which was previously 
~removed from the cupola blast. 

The lower part of the regenerator 

unit serves as a storage space for the 
solution when the system is not in 
operation, and it also houses a series 
of filters which constantly remove 
foreign material from the solution 
when the. system is in operation. 
_ In the winter season it is necessary 
to add moisture to the cupola blast 
in order to maintain a year-’round 
constant control. This is accom- 
plished by means of a small heating 
coil where the solution is heated 
with steam to a temperature at 
which it will give up moisture to 
the cupola blast in just the amount 
required to maintain proper control. 
The principle of operation’ of the 
heating coil is somewhat the same 
as that of the regenerator. 

While it so happens that the com- 
pany with which the author is con- 
nected has installed a moisture con- 
trol system for maintaining a year- 
’round uniform moisture content of 
4 grains per cu. ft. of cupola air 
blast, this figure in itself is not par- 
ticularly significant. Whether the 
system be designed for 2 grains or 5 
grains or any other figure, the sig- 
nificant feature is that variations in 
moisture content of the cupola blast 
have been eliminated. 

It is well to point out at this time 
that even though the moisture con- 
trol system is fully automatic in its 


Fig. 7—Silvery pig iron (100 lb. 

per charge in this case) being 

weighed in advance on portable 

platform scales. Note several piles 

at right ready to be placed in charg- 
ing buckets. 





operation, it requires daily inspec- 
tion and setting of some of the con- 
trol valves and thermostats. This is 
taken care of by a laboratory tech- 
nician, who spends an average of not 
more than 30 min. per day to make 
all adjustments. 


Air Weight Control Blower. As 
previously stated, about 5,200,000 
cu. ft. of air are required to melt 
200 tons of iron in the cupola. Air 
at 14.7 lb. psi. atmospheric pressure 
and 60° F. weighs 0.0764 Ib. per 
cu. ft. It is evident from these figures 
that for every lb. of iron melted, 
practically one lb. of air is required. 
Every effort is made to weigh the 
metal charges accurately and, to in- 
sure uniformity of operations, the air 
should be weighed accurately. 

To this end an automatic air 
weight control blower was installed. 
This blower is operated by means 
of a 150-hp. motor (D.C.) and is 
capable of delivering 13,000 cu. ft. of 
air per min. at a pressure of 2 ib. 
The amount of air delivered to any 
one of the four cupolas lined to 72- 
in. I. D. is measured in lb. per min. 
so that the blower reading in lb. per 
min. will be close to the melting rate 
of the cupolas expressed in lb. of 
metal per min. 

The older blowers used by the 
company are of the positive dis- 
placement type. Each revolution de- 
livers a definite volume of air to the 
cupolas, so that running at a con- 
stant rpm. will deliver a fairly con- 
stant volume of air. 

However, to deliver a constant 
weight of air to the cupolas with 
the older blowers would require 
constant adjustment in speed cor- 
responding to the slightest changes 
in atmospheric temperature and 





pressure. For this reason it is obvi- 
ous that the constant-air-weight- 
control blower eliminates the vari- 
ables of constantly changing atmos- 
pheric conditions. 

Balanced Blast Cupolas. Two of 
the four cupolas at one of the com- 
pany’s plants and two cupolas at 
another plant are of the balanced- 
blast type, each equipped with one 
row of main tuyeres and two rows 
of. auxiliary tuyeres. The main 
tuyeres are provided with slide 
valves so that they may be opened 
or closed at will during the course 
of the heat. 

Two of the main tuyeres diamet- 
rically opposite are closed at the 
same time so that the area directly 
in front of them is heated to a tem- 
perature sufficiently high to melt off 
all overhanging slag. After 8 or 10 
min. these are opened and two 
others are closed. This procedure is 
continued throughout the duration 
of the heat and results in the pre- 
vention of bridging and blocking up 
of the main tuyere openings. 

The openings of the auxiliary 
tuyeres are adjustable, but the set- 
tings cannot be changed without 
shutting off the cupola blast. The 
upper, or auxiliary tuyéres, bring 
about more complete combustion of 
the coke and thereby make possible 
a more efficient cupola operation, 
and in conjunction with the con- 
trollable main tuyeres the balanced- 
blast cupolas melt somewhat faster 
and at higher temperatures with the 
same coke ratios than the cupolas 


Fig. 8—Coke charges are weighed 

on same platform scales as shown in 

Fig. 7. Gross weight is marked on 
each container. 
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Fig. 9—Small 24-lb. capacity. spring 

scale is used to weigh 50 per cent 

lump ferrosilicon when used in small 
amounts (8 lb. in this case). 


provided with tuyeres of the con- 
ventional type. 


Processing the Iron. As previous- 
ly stated, all of the cupolas operated 
by the company are of the front- 
slagging type. Molten iron from the 
cupolas runs directly into forehearths 
or teapot ladles, where an amount 
equivalent to several cupola charges 
is stored and mixed, resulting in 
greater uniformity of metal composi- 
tion than would be obtained when 
tapping directly from the cupola into 
the pouring ladles. 

This is especially true when the 
capacity of the pouring ladles is 
small (1,000 lb. or less). The size 
of the forehearth ladle is such that 
it will hold as much molten iron as 
the cupola melts in 10 to 15 min. 
From this it is obvious that different 
sized forehearth ladles are used with 
different sized cupolas. 

While the forehearth is being 
filled with molten iron and after 
each ladle is taken out, the metal 
(in the forehearth or teapot ladle) 
is treated with fused soda ash for 
the purpose of reducing the sulphur 
content, removing entrained silicates, 
increasing fluidity, and for deoxida- 
tion and grain refinement. 


As the metal is transferred from | 


the forehearth or teapot ladle to the 
pouring ladles, it is inoculated in all 
cases with a minimum of 0.2 per 
cent (2 lb. per 1,000 lb. of molten 
iron) of zirconium silicide, which is 
an alloy containing 35-40 per cent 
zirconium and 50 per cent silicon. 
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This is an excellent scavenger and 
deoxidizer. 

In addition to this, 75 per cent 
grade ferrosilicon also is added, as 
all of the mixtures are calculated 
with the silicon content in the iron 
at the cupola spout somewhat (0.20- 
0.40 per cent) below that desired in 
the final product, thus deliberately 
leaving room for a “late” addition 
of ferrosilicon. This type of oper- 
ation has a very distinct advantage 
in that it makes it possible to pour 
castings varying widely in section 
size from the same “base” iron. 

This is done by adjusting the 
cupola mixture to “fit” the castings 
having the heavier metal sections. 
For lighter castings varying amounts 
of ferrosilicon are added, and for 
the heaviest castings very little ferro- 
silicon and varying amounts of ferro- 
chromium or one of the stabilizing 
types of inoculants may be added. 
In addition to those just referred to, 
other alloys and inoculants are added 
to the molten iron when necessary. 


Inoculant Types 

These may be either the graph- 
itizing type or the stabilizing type. 
When producing high-strength irons 
for use in thin-walled castings, 
double inoculation often is resorted 
to, the purpose being to facilitate 
machining. Double inoculation con- 
sists in making additions of both the 
graphitizing and stabilizing types, 
and has been a very successful pro- 
cedure especially in cases where low- 
carbon-equivalent irons are used. 


All of the ordinary alloying ele- 
ments such as nickel, chromium, 
molybdenum, copper, titanium and 
vanadium may be used separately or 
in combination, depending upon the 
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Fig. 10—Caustic pot made in ac- 
cordance with the process described 
in the text. Inside diameter, 10 ft. 
334-in.; height, 8 ft. 3 in.; weight, 
30,000 lb. Metal section ranges from 
2Y%4-in. near top to 3¥2-in. in bot- 
tom. Chemical composition in per- 
centages: silicon, 1.04; sulphur, 
0.054; manganese, 0.90; phosphorus, 
. 0.12; total carbon, 3.81. 


class of iron to be produced, the 
particular application, or the cus- 
tomer’s specifications. The purpose 
of the use of inoculants is to control 
the structure of the iron in the cast- 
ings, that is, to produce irons having 
a pearlitic matrix, free of ferrite, 
with graphite flakes in random dis- 
tribution. 


From each ladle of iron a chill- 
test specimen is poured which is 
used as a guide and quick checkup 
for the cupola operator. The size, 
or dimensions, of the chill-test speci- 
men will depend upon the composi- 
tion of the metal, and this in turn 
is governed by the size and type of 
castings to be poured. All chill-test 
specimens are poured against water- 
cooled, copper chill blocks so that 
chill depth is not affected by vari- 
ations in the temperature of the chill 
block. 

As a further aid to the cupola 
foreman, strict laboratory control is 
maintained at all times.. When the 
cupolas melt one type or “grade”’ of 
iron for several hours in succession, 
samples for complete chemical anal- 
ysis go to the laboratory hourly. - 

Results of total carbon determina- 
tions are returned to the cupola 
foreman within 10 min. and the 
silicon, sulphur, manganese, and 
phosphorus are reported as soon as 
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they’ have been completed. This 
usually requires 45 min. to one hour. 
Two sets of test bars (2 per set) are 
poured daily from each type of 
“regular” iron. 

When producing high - strength 
irons, certain irons made to custom- 
ers’ specifications, and practically all 
special castings, test bars and samples 
for laboratory analysis are poured 
from each ladle. The bars are han- 
dled in the physical testing labora- 
tory, where transverse strength, de- 
flection, and Brinell hardness are 
determined. 

Tensile-test specimens are ma- 
chined, on a lathe set up in the 
laboratory especially for this pur- 
pose, from the halves of broken test 
bars, and tensile strengths are deter- 
mined in the usual manner. The 
laboratory is of ample size and has 
adequate facilities for handling large 
numbers of samples for complete 
chemical analysis, and is equipped 
to make all of the physical tests re- 
quired to furnish complete data on 
all castings produced. 

Likewise, there is a complete 
microscopic laboratory with dark- 
room facilities. These are used con- 
stantly for visual examination of the 
structure of .the irons, and in cer- 
tain instances photographic records 
are kept. 

Producing High Quality Cast Iron. 
A series of custom-made, high qual- 
ity cast irons (patented) is produced 
by the foundries with which the 
author is connected. The method of 
manufacture is based upon the use 
of synthetic pig iron containing a 
maximum of 0.20 per cent of phos- 
phorus. This pig iron is made by 
melting down a cupola charge con- 
sisting of 100 per cent steel scrap 
or other ferrous materials containing 
relatively small percentages of silicon 
and carbon, such as malleable. scrap 
or any combinations of these ma- 
terials. 

During the melting process, in the 
cupola, the charges absorb upward 
of 3.00 per cent of carbon, and thus 
the iron tapped out will have a com- 
position generally falling within the 
following limits: 


Component Per Cent 
ark icaccsccohenavssticntyivoven 0.10-0.40 
Sie doh ca Na spsascighncrsdenirorers 0.10 max. 
SII, edlnsyScxSetbicancerncscvcnisonand 0.20-0.40 
IN sccsisisnepusotwaceenssoctensned 0.20 max. 
EE MMUIIOND <6 sccsussscccnsesenessusccosee 3.10-3.50 


This iron is collected in a 10-ton 
capacity teapot ladle where several 
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of the cupola charges are mixed in 
order to obtain uniformity through- 
out the bath of metal. From time 
to time, during the melting process, 
ladles of iron are taken out of the 
teapot ladle and poured into ingot 
molds. During this transfer of molten 
iron from the teapot ladle to the 
pouring ladle, additions of silicon, 
manganese, zirconium or any other 
elements ordinarily used may be 
made. 

However, this is optional and is 
governed by the end product for 
which the metal is to be used. Upon 
solidification the ingots are removed 
from the molds and taken to the 
iron yard, where they are broken 
into pieces of suitable size for re- 
charging into the cupolas for the 
second and final melting operation. 

Brief examination of the analysis 
of the iron as tabulated in the fore- 
going will make evident the fact 
that this metal remelting can, by 
means of proper additions to the 
cupola charge, be made suitable in 
composition, for use in castings of 
any metal section whatsoever. 


Cupola Charge Additions 


Where relatively low-silicon-high- 
carbon irons are required, relatively 
small additions of materials high in 
silicon will be added to the charge. 
No “raw”’ steel will be used, so the 
final product will be relatively high 
in total carbon content, that is, in 
the range of 3.45 to 3.90 per cent. 

The manganese can de held at any 
desired level, and in some instances 
has been deliberately kept as low as 
0.20 per cent. This was in iron for 
a number of large caustic pots (Fig. 
10) where manganese in the normal 
range of 0.70-1.00 per cent was 
found to impart an objectionable 
color to the finished product. 

Ordinarily, irons of low-silicon 
and high-carbon contents are used, 
as previously stated, for caustic pots, 
kettles, jackets, covers, autoclaves, 
ingot molds, and a variety of other 
shapes used in chemical industry. 
This type of iron is soft and resistant 
to heat shock as well as to grain 
growth in applications where cast- 
ings are subjected to elevated tem- 
peratures (below the critical) for 
long periods of time. 

When iron made by the foregoing 
methods is used for castings requir- 
ing a high-strength iron, the cupola 
charges will contain synthetic pig 
iron (previously described) and the 


percentage of steel deemed necessary 
for the class of iron being produced. 

From the foregoing description of 
the process it is evident that any 
class of high quality iron can be pro- 
duced, ranging in tensile strength 
from 25,000 to 60,000 psi. All 
operations relating to the cupola 
practice are carefully controlled and 
supervised as previously described. 

One of the chief differences be- 
tween irons produced by this method 
and the other irons produced lies in 
the fact that up to 1.5 per cent (30 
Ib. per ton) of zirconium silicide 
frequently is used as a ladle inocu- 
lant and, while this alloy ordinarily 
is looked upon as a graphitizer, ad- 
ditions even in very large quantities 
do not result in the formation of 
ferrite in the microstructure. Any 
of the alloys ordinarily used in cast 
iron may be used in iron produced 
by this method if and when the 
occasion demands. 


Northern California 
Publishes Sand Data 


THE SECOND REPORT of the 
Northern California chapter’s Sand 
committee, “Foundry Sands and 
Mold Materials, Report No. 2,” has 
just been published in booklet form. 
The first report was published early 
in 1945 and met with such success 
and demand that the committee de- 
cided to continue its study of sand 
problems. 


Copies may be obtained from the 
Northern California chapter by ad- 
dressing requests to J. F. Aicher, E. 
A. Wilcox Co., San Francisco. 


The general chairman of the Sand 
committee responsible for Report 
No. 2 is W. W. Clark, Enterprise 
Engine & Foundry Co., San Fran- 
cisco; vice-chairman, Geo. W. Stew- 
art, Pacific Brass Foundry of San 
Francisco. Donald L. Mason, Le- 
land Stanford University, Palto Alto, 
Calif., acted as technical advisor. 

Chairmen of the subcommittees: 
Iron—Harold E. Henderson, H. C. 
Macaulay Foundry Co.; Steel—Mil- 
ton Oakes, American Manganese 
Steel Div., American Brake Shoe 
Co.; Magnesium—Thomas W. F. 
Foster, Permanente Metals Corp.; 
Non-Ferrous—Wm. Burt, Berkeley 
Brass Foundry Co.; Supply and 
Service—H. M. Donaldson, Brum- 
ley-Donaldson Co. 
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A BRIEF DESCRIPTION is given 
of a newly constructed furnace for 
elevated temperature research on the 
hot compressive and hot transverse 
strength of foundry sand test speci- 
mens. 

Green hot compressive strength- 
specimen exposure time data for 
eight sand mixtures (mixture addi- 
tions, western and southern ben- 
tonites, fire clay, cereal and silica 


flours) having 5 per cent moisture 
is shown for temperature control set- 
tings of 1600°, 2000° and 2500° F. 
This required the testing of 1119 
specimens. 

The addition of silica flour to the 
two kinds of bentonite mixtures in- 
creased the maximum and minimum 
hot compressive strength of the test 
specimen, whereas the addition of 
cereal flour did not appreciably 
affect these strengths at most of the 
temperature control settings (ten- 
dency toward lower strengths. ) 

The maximum hot compressive 
strengths for all test specimens oc- 


HIGH TEMPERATURE SAND TESTING 


Fifth Annual Progress Report 


curred at temperature control set- 
tings of (1) 1600° F. for the ben- 
tonite mixtures and (2) 2000° F. 
for the fire clay mixtures. The mini- 
mum strengths for all mixtures oc- 
curred at 2500° F. and were sub- 
stantially zero psi. 

Little difference was found in the 
minimum hot compressive strength 
of the test specimen for fire clay 
and southern bentonite mixtures 
alone and when cereal flour was 
added. 

Stress-strain data indicate it is de- 
sirable to load the test specimen at 
a constant strain rate. The maxi- 


Fig. 1—New elevated temperature research furnace at Cornell University. 


Fifth Annual Progress Report of the investigation of steel 
foundry sands at elevated temperatures, sponsored by 
the Subcommittee on Steel Sands, Committee on Physical 
Properties of Foundry Sands at Elevated Temperatures and 


conducted at Cornell University. 











Table 1 
Sano Mixtures TESTED 





Composition, per cent 





Western Southern Fire Cereal Silica 
Mixture No. Sand Bentonite Bentonite Clay Flour Flour Moisture 
RRO 96 + 4 ie 5.4 
- 86 4 we 10 5.0 
RS 95 + er: 1 fe 5.2 
Di cetthaoeces 96 + sia 5.2 
esiscctavees 86 4 eis 10 5.2 
Dank chivnca 95 q me 1 ais 5.2 
Betcvasbanics 96 4 am ar 5.2 
a SR 95 4 | gis 4.8 
a 93 7 5.0 





mum strain value for the western 
bentonite mixture was approximately 
twice the maximum value when 
silica and cereal flours were added to 
the bentonite mixtures. 

During 1944, a change in the 
committee set-up for elevated tem- 
perature investigations took place. 
The work being done at Cornell Uni- 
versity now is sponsored by the Sub- 
committee on Steel Sands, Commit- 
tee on Physical Properties of Foundry 
Sands at Elevated Temperatures. 
During 1944, this work covered two 
phases: (1) the building of a piece 
of elevated-temperature testing 
equipment for research, and (2) the 
initiation of the foundry: mixes pro- 
gram. H. W. Dietert presented a 
1944 model of his dilatometer to the 
A.F.A. and it was installed at Cor- 
nell University to be used primarily 
in conducting the foundry mixes 
program. Werner Finster, chairman 
of the subcommittee, before the 
change in organization, wrote the 
following to the subcommittee re/ 
garding the new dilatometer and #¥. 
foundry mixes program: “It was the 
thought of the officers of the sub- 
committee that the second dila- 
tometer would be used as furnished 








Table 2 
ScrEEN ANALYSIS OF BASE SAND 
U.S. Bureau 

Standards Per Cent 
Sieve. No. Retained 

40 0.51 

50 10.15 

70 40.95 

100 35.40 

140 10.90 

200 1.92 

270 Trace 

Pan Trace 

99.83 





by H. W. Dietert, and that sand 
mixtures, changing only one variable 
at a time, would be tested on this 
dilatometer. While it must be under- 
stood that data developed in this 
manner will only represent informa- 
tion as developed on this particular 
instrument, results of this investiga- 
tion should be of help to the in- 
dustry, which also is using commer- 
cial dilatometers.” 


New Research Furnace 

Four needed requirements for a 
research instrument to investigate 
foundry sands at elevated tempera- 
tures are: (1) means of observing 
the test specimen at all times during 
exposure to heat, (2) furnace heat 
capacity great enough so that the 
introduction of the test specimen 
mto the furnace would cause a 
negligible temperature drop, (3) an 
sair-free hydraulic pressure-loading 


{ system and (4) a piece of testing 
.. €quipment with sufficient capacity 


‘to also conduct a transverse test at 


_ eievated temperatures. 


In an attempt to satisfy the above 
requirements, B. A. Bovee, Car- 
borundum Co., Niagara Falls, N. Y., 
designed a silicon carbide resistor 
furnace. The new furnace, Fig. 1, 
was built at Cornell University. The 
pressure-loading equipment is not 
shown because of difficulties in ob- 
taining the necessary parts. At the 
present writing, the furnace has been 
taken through the preliminary heat- 
ing up and it appeared that no 
trouble would be found in reaching 
a temperature of 3100° F. when 
desired. 

When making a strength test, it 
is highly desirable that the test speci- 
men be observed at all times. To be 
able to see just how cracks form may 
be valuable information. For re- 
search purposes, it is necessary to 





eliminate a furnace temperature 
drop if possible. The new research 
furnace has at least nine times the 
heat capacity of the commercial 
dilatometer furnace. 

On the new research furnace the 
rate of table rise will be variable. A 
change in rate can be obtained by 
opening or closing a by-pass valve 
to the reservoir. It will be necessary 
to make the new hydraulic system 
air free. 

When using silicon carbide heat- 
ing elements, it is highly desirable 
that the electrical energy input be 
continuous. The electrical energy re- 
quired to just about maintain a tem- 
perature control setting will be 
regulated manually. An additional 
small amount of the electrical energy 
input will be regulated automatically 
to maintain a temperature control 
setting. Capacitors (ordinarily used 
for power factor control) are used 
to regulate the energy input. 

The specimen will be introduced 
into the furnace by means of a re- 
fractory skid. This skid is so ar- 
ranged that it will be possible to 
alternate between a compression and 
a transverse test, as desired, without 
a time delay. The maximum size of 
the specimen that can be handled 
will be 2'-in. diameter or 2'/-in. 
on one side and 6 in. long. 


Foundry Mixes Program 

The hot compressive strength re- 
sults reported in the following are 
the beginning of this program. Suc- 
ceeding progress reports will contain 
continuations of these studies. 

The results for sand mixtures 
given in Table 1 were obtained un- 
der the following conditions: 

(1) A 1944 model commercial 
dilatometer was used for all tests. 

(2) A controlling thermocouple 
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Fig. 2—Cumulative distribution 
curve for sand used for foundry 
mixes program. 
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TEMPERATURE CONTROL SETTING ~ 1600° F. 
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Fig. 4#—Relation between hot compressive strength 
and exposure time on mixtures shown in Table 1, 
tested at 2000° F. 








Fig. 3—Relation between hot compressive strength 
and exposure time on mixtures shown in Table 1, 


tested at 1600° F. 


MAXIMUM = STRENGTH MINIMUM STRENGTH 


TEMPERATURE CONTROL SETTING — 2500°F. 
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and exposure time on mixtures shown in Table 1, 


tested at 2500° F. 
Fig. 6—Relationship between furnace temperature 


and maximum and minimum strengths obtained 
at different exposure times. 
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(platinum vs. platinum-10 per cent 
rhodium) had its bare hot junction 
located opposite the center of the 
specimen and inside the heating 
chamber. 

(3) A double bore fused quartz 
thermocouple protecting shield. This 
type of protecting shield was used 
because: (a) it is transparent to 
most of the radiant heat; (b) for 
any chosen recovery time, the over- 


Fig. 7—Stress-strain diagram for 
Mixture 1, Table 1. 


heating of the element temperature 
was reduced approximately one- 
third, and (c) less impressed voltage 
was required to obtain a chosen re- 
covery time. 

(4) Refractory disks (mullfrax 
“S”) 1-in. thick and 13-in. diameter 





* Four tests. 
** Three tests. 





Table 3 


VaRIATIONS IN Hot STRENGTH (PSI.) oF VARIOUS SAND MIXTURES 
WITH ExposuRE TIME (AVERAGE OF Five TEsTs) 
(Exposure TEMPERATURE, °F.) 


Exposure y : 
Time, Mixture 1 Mixture 2 Mixture 3 
Min. 1600 2000 2500 1600 2000 2500 1600 2000 2500 
2 '27°. 104° ~ 108 176 6365 © 194 101 165 46 
3 186 126 21 369 380 62 152 190 7 
4 188 140 17 346 352 35 253 136 4* 
5 234 134 10 399 - 252 32 357 73 0 
6 336 =. 206 7* 397 283 26 327 50 0 
8 $39: - 153 6 415 306 24 325 66 
10 356 146 2 379 294 207* 382 98 ae 
12 425 148 0 386 297 17 374 128 0 
16 404 173 ea 391 304 22 370 = 158 
20 391 183 0 389 §=6316 10 396 =—§.: 168 
Mixture 4 Mixture 5 Mixture 6 
2 44 53 27 176°: 735. ‘t20 41 42 11 
3 97 59 19 255. 225 32 46 50 7 
4 95 72 + 275°». 182 8 1 40 0 
5 99 61 0 305 142 6 81 50 we 
6 118 43 0 352 98 7 88 $2 0 
8 148 44 0 359 84 246 123 34 0 
10 185 48 eds 367 110 0 161 45 ee 
12 244 64 0 366 191 0 156 65 0 
16 256 82 a 374 216 ae 232 92 
20 326 84 ae 373. 232 are 222 106 
Mixture 7 Mixture 8 Mixture 9 
2 36 31 29 37 33 42 78 
3 36 34 47 38 45 81 99 
+ 40 59 45 40 113 61 142 
5 40 87 12 49 183 20 218 
6 41 108 4 71 197 9 256 
8 51 172 0 76 227 4 299 
10 or 390 0 70 =. 241 be 316 
12 56. 377 Boiss 76 226 7 320 
16 64 202 rome 92 270 8* 343 
20 64 204 mes 84 280 aed 345 
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INCH — 14"X 2" SPECIMEN 


were used. These disks were used 
because: (a) they covered the ex- 
panded surface of the heated test 
specimen, (b) their thickness insured 
the conducting of a compression test 
upon the test specimen, and not a 
transverse test upon the disk, and 
(c) that the heat absorbed by the 
test specimen was not dissipated 


through the disk. 


(5) The controlling thermocouple 
recovery time ranged from 2 min. 
15 sec. to 2 min. 45 sec. 


(6) The pump motor was started 
so that contact between the upper 
post and top disk was made within 
plus or minus 2 sec. of a given ex- 
posure time (contact indicated by a 
rise in gage pressure). 

(7) Trapped air in the hydraulic 
pressure system could not be re- 
moved; evidence of trapped air was 
indicated by a sudden plunger jump 
when the test specimen ruptured. 

(8) All tests were made using 
green sand specimens. 

(9) All test specimens were 11%- 
in. diameter and 2 in. long, being 
molded in a split specimen tube. 

(10) Hot compressive strength 
tests were made at furnace control 
temperature settings of 1600, 2000 
and 2500° F. 

(11) The silica sand used had the 
mechanical analysis shown in Table 
2. Figure 2 shows the cumulative 
curve for this sand. 

(12) The total weight of dry ma- 
terials or each batch mixed was 10 
lb. or 4500 grams. The mixing was 
carried out in a 24-in. laboratory 
mixer (revolving muller type) and 
the batches were mixed 2 min. dry 
and 5 min. after the distilled water 
was added. The hot compressive 
strength testing was started imme- 
diately after mixing. 

(13) The mixtures tested are 
shown in Table 1. The numbers of 
the mixtures correspond to the num- 
bers of the curves, showing the rela- 
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tionship between exposure time and 
hot compressive strength. 

(14) The moisture content of the 
mixtures tested varied from 5.0 to 
5.4 per cent, with one exception of 
4.8 per cent. 

(15) Each point plotted repre- 
sents an average of five tests except 
when the strength was zero and three 
tests were made. Average test re- 
sults are shown in Table 3. A total 
of 1119 tests were made in order to 
plot the curves of Figs. 3, 4, and 5. 


Figure 6 shows the relationship 
between the furnace temperature 
control setting and the maximum 
and minimum strengths obtained 
during exposure periods of 2 to 20 
min. The following points may be 
noted: 

(1) The maximum strength for all 
bentonite mixtures tested occurred 
at a temperature control setting of 
1600° F. 

(2) The maximum strength for all 
fire clay mixes tested occurred at a 
2000° F. temperature control setting. 

(3) With the exception of mix- 
ture No. 2 the minimum strength 
curves show decreasing strength as 
the temperature control .setting is 
raised from 1600 to 2000 to 2500° F. 

(4) The addition of 10 per cent 
silica flour to a 4 per cent western 
bentonite mixture did not increase 
the maximum hot compressive 
strength at a temperature control 
setting of 1600° F. At temperature 
control settings of 2000° and 2500° 
F. the silica flour addition approxi- 
mately doubled the maximum 
strength. 

(5) The addition of 10 per cent 


Fig. 8—Stress-strain diagram for 


Mixture 2, Table 1. 
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Fig. 9—Stress-strain diagram for Mixture 3, Table 1. 


silica flour to a 4 per cent southern 
bentonite mixture increased the 
maximum and minimum hot com- 
pressive strength at all temperature 
control settings. 

(6) The addition of 1 per cent 
cereal flour to 4 per cent western 
and southern bentonite mixes gen- 
erally indicated some change in the 
maximum hot compressive strength. 
In some instances the reduction or 
increase in strength is slight. 

(7) The addition of 1 per cent 
cereal flour to a 4 per cent fire clay 
mixture increased the maximum hot 
compressive strength at all tempera- 
ture control settings. No change was 
noted in the minimum hot compres- 
sive strength at any temperature 
control setting. 

(8) As a temperature control set- 
ting of 2500° F., all the mixtures 
tested had very little or zero mini- 
mum hot compressive strength. 


Stress-Strain Curves 
Stress-strain data for mixtures 1, 
2 and 3 (sands bonded with com- 
binations of western bentonite, cereal 
and silica flours) will be found plot- 
ted in Figs. 7, 8 and 9. Each point 


shown represents an average of three 
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INCH — 18" X 2” SPECIMEN 


to five determinations, and all tests 
were made at a temperature control 
setting of 2000° F. The strain values 
were obtained from the rise of the 
dirt pan and the values of strain 
were recorded just prior to the in- 
dication of stress in order to deter- 
mine zero strain. 

The initial slope of the curves in- 
dicates that at low values of stress 
there is a compacting of the test 
specimen. 

The shape of the curves indicates 
that it is desirable to load the test 
specimen at a constant strain rate. 

The final strain value for mixture 
No. 1 was almost twice the final 
strain value for the other two mix- 
tures, indicating that the former was ~ 
definitely more plastic. 

A study of the distribution of test 
data has been started and probably 
will be completed in time for the 
next annual report. 
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MANY INSTANCES have been 
reported where educational institu- 
tions and industries have developed 
a co-operative program for mutual 
benefit. Forward looking educational 
organizations recognize their respon- 
sibility and opportunity for service 
through a properly conceived pro- 
gram of this kind. 

The foundry industry is no stranger 
in co-operating with educational in- 
stitutions for the benefit of all who 
will receive assistance through this 
type of work. There are many cases 
of co-operation, some of years stand- 
ing. Examining the results, however, 
in the light of changing conditions 
and perhaps from the viewpoint of 
what might be done to improve con- 
ditions as indicated by the returns 
achieved by other industries from 
similar work, there appears to be 
some opportunity for increased 
values in that direction. 

Recognizing the value to be 
derived from co-operation with edu- 
cational institutions, the Public 
Relations Committee of the Foundry 
Equipment Manufacturers Associa- 
tion, under the chairmanship of Bruce 
L. Simpson, president, National En- 
gineering Co., proposed as one of 
its first activities, contact with a 
group of the leading educational in- 
stitutions of the country with the 
primary purposes of determining (a) 
what methods of operation now are 
in effect in individual institutions; 
and (b) the possibilities for a closer 
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working arrangement for the impor- 
tant postwar era. : 

The board of directors of the 
Foundry Equipment Manufacturers 
Association quickly approved the 
plan and work was started by con- 
tacting 600 of the outstanding edu- 
cational institutions in the country. 

It should be noted that these in- 
stitutions were the better known 
schools in their respective categories. 
In considering the results of the 
survey, this fact should be borne in 
mind and due allowance made in 
applying the possible results over the 
entire list of educational institutions, 
competently estimated to embrace 
a total of approximately 30,000. It 
is felt that many of these could or 
should have an interest in the 
foundry field. 

A letter was addressed to each of 
the 600 organizations by the Foundry 
Equipment Manufacturers Associa- 
tion over the signature of its execu- 
tive secretary. With this letter was 
enclosed an information form in 
duplicate, one copy of which was to 
be returned to the FEMA. The in- 
formation form was quite complete 
and asked for much pertinent in- 
formation. There was no follow-up 
employed and the returns which en- 
sued were entirely the result of the 
one mailing. A tabulation of the 
return is shown in Table 1. 

It will be recognized that the 
number of responses to, the inquiry 
was quite satisfactory. Sufficient rep- 
resentative information was received 
from every section of the country 
and each type of organization to 
supply a fine background. 

A detailed consideration of the 
responses to each of the eight gen- 
eral questions and subdivisions con- 





tained in the confidential informa- 
tion sheet reveals much in the way 
of interesting, helpful data. 

To the first question under Sec- 
tion 1, “Has your school a mechan- 
ical department which instructs in 
the science of foundry practice?” 81 
answered yes; 35 no. In answer to 
the request for a brief description of 
this phase of their activity 14 re- 
ported that work in this direction 
was included under the mechanical 
engineering department; 5 reported 
the work was under the metallurgical 
or metallography department; 14 re- 
ported this activity was included in 
electrical and aeronautical engineer- 
ing courses; 2 indicated foundry 
practice was taught under the in- 
dustrial arts department; 18 have a 
so-called foundry course or operate 
their own foundries; 1 conducts 
classes at local foundries. 

In answer to the query under 
Section 1 “Jf not, would you be in- 
terested in establishing such a de- 
partment?” 25 reported yes; 13 no; 
and 3 perhaps. 

To the first question under Sec- 





Table 1 
RETURNS RECEIVED FROM STUDY 


‘Number of pieces mailed.................. 600 


Total responses received up to May 
eevee 260 


Educational institutions reported 


I occ ce ec cicusitcisecceccatsocpseesstine 3 
Institutions not interested in subject 
matter but willing to show any 
movies made available.................. 4 
RE INE Soicicccnscndnsececoevcepsnneses 253 
Institutions reporting “not inter- 
aR IRE RS Ee ae aoe ene a 127 
Interested institutions which fur- 
nished pertinent data.................... 126 
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tion 2. “Has your school a laboratory 
foundry for instructional purposes?” 
61 answered yes; 49 no. 


The next query was “If so, please 
describe, advising capacity and fu- 
ture needs.” Because of the import- 
ance of these responses, a tabulation 
is shown at the end of this paper. 


Section 3 indicated to recipients 
that there is a possibility of foundry 
equipment being made available to 
educational institutions. With the 
attitude of governmental depart- 
ments having been indicated to be 
favorable toward placing much of 
the equipment in educational insti- 
tutions for instructional purposes, 
this question seemed important. 


It should also be recognized that 
instruction of the kind in which the 
foundry industry has such a vital 
interest can best be achieved through 
the use of actual equipment under 
classroom conditions. 


To the pointed question “Would 
your school be interested in acquir- 
ing equipment of this type?” 92 an- 
swered yes; 60 no. By reason of its 
importance, this section of the in- 
quiry form asked recipients to indi- 
cate by the prefix 1 to 9 the order 
of importance of the type of equip- 
ment listed, as far as their interest 
was concerned. The results were so 
revealing and important to the 
foundry industry that a complete 
breakdown of responses received is 
contained in Table 2. 


Melting Equipment Wanted 

It will be noted that melting 
equipment received the greatest 
number of first choice votes, with 
testing machines second, foundry 
supplies next, and then molding 
machines, casting cleaning equip- 
ment, coremaking machines and 
ovens. 


In the second choice column, 
molding machines and sand prepa- 
ration equipment both received 13 
designations, with melting equip- 
ment running a very close second 
with 12. Foundry supplies and core- 
making machines and ovens received 
9 each, and testing machines 7. 


Table 2 presents some extremely 
interesting information and un- 
doubtedly indicates several trends. 
One would seem to be the desire of 
educational institutions to be better 
equipped to give practical instruc- 
tion on major foundry equipment. 
This is important and is an encour- 
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Table 2 
Types oF EguipMENT DesiRED 





1 
Casting cleaning equipment................ > 
Coremaking machines and oven......... 4 
Dust arresting equipment.................. 1 
PIES SANE piss oct pcos ssc creeenvacthsta 13 
Materials handling equipment.......... 1 
Melting equipment, including ladles. 22 
WEOMGIOE: MACHINES 5.5.5. <.<.-060022.00000000- 8 
Sand preparation equipment, includ- 
NOMI PEON ooo scapes soos seah.cncise meee 3 
TR BID © sn sscdicieh kn ceensenteescins 20 


_ 


_ 





No num- 
ber pref- 
Order of Importance ——- erence 
2 €°S. 8 f(a 
2 62.7? Boe TS eee 
So: 2 42 9 6 2 5 2 23 
S$ 6.2 ©. -3.232.. 3 ee 
o.. 20,8: O30 4:. (3 ee eee 
eae Don toes Bae cy Ser et Se 
2°82. § ° Swe eee 
S £38 Ss) 4428 Cee oe 
$ © - S- B?: @..32o eee 
t Bo Be See: See 





aging sign from the foundry indus- 
try standpoint. 

Section 4 of the inquiry requested 
information as to the ability of the 
educational institution to acquire the 
desired equipment under one of four 
suggested methods of procedure. 
The results are described in Table 3. 

By reason of the attitude of gov- 
ernmental departments having been 
indicated as favorable toward mak- 
ing surplus war equipment available 
to educational institutions on an at- 
tractive basis, the position of the 
schools and colleges as indicated by 
the results in Table 3 would seem to 
suggest closer attention to this par- 
ticular phase of the subject in the 
days immediately ahead. 

Section 5 of the inquiry dealt with 
that important subject of methods 
of instruction, teaching aids and 
textbooks used. In answer to the 
first question under this section, “Do 
you use models, drawings, or other 
foundry teaching aids?” 70 advised 
that they did; 27 responded that 
they did not. The next question 
under Section 5 asked for a descrip- 
tion of the individual organization’s 
procedure. Table 4 outlines the re- 
sponses received to that question. 

Considerable discussion has taken 
place in the past with reference to 
the textbooks which organizations 
use in instruction in foundry prac- 
tice. The next query under Section 
5 of the inquiry form asked “What 
textbooks do you use?” Table 5 sets 
out the detailed answers. 

Responses suggest an important 
question pertinent to the success of 
work of the kind under discussion, 
namely, “Should the foundry indus- 
try give attention to the preparation 
of a series of textbooks for the use 
of educational institutions in their 


foundry instruction work?” Prob- 
ably a series of textbooks dealing 
with different phases of the question 
would be the best answer to the 
evident need which these responses 
seem to point out. 

The next query under Section 5 
was “What other foundry aids do 
you use?” Table 6 gives the re- 
sponse to this question which sets 
out some interesting information. 

To the next question “Jf a mo- 
tion picture on foundry practice was 
made available, without cost, would 
you be interested?” 104 responded 
yes; 2 replied no. 

In answer to the question “Does 
your school have talking motion pic- 
ture projection equipment avail- 
able?” 101 responded yes; 5 no. 
Eighty reported they used silent pro- 
jection equipment, 3 reported no. 


Table 3 


Basis OF ACQUIRING EQUIPMENT 
Yes No 
Pay purchase price.................. 3 36 
Need educational discounts.... 37 13 
Purchase at factory cost only.. 29 14 
Install if made available 
witnet GO. se 91 3 
Table 4 
FouNnprRY INSTRUCTION TEACHING 
Ais UseEp 
ROCs, PREIS © 5525-5655 sgassesscnnereantos 23 
DeReCRaNe: COTTE © eniiiiies scsvwssvierenstinn 7 
Sample materials, cutaways................ 9 
Slides, motion pictures, audio visual 


aids 
Demonstrations, charts, blueprints.... 11 


Patterns, some wood, molds, core 
PRUE co. cc Stcecsisccon saveeh cease 17 

Improvised equipment .....................66 1 

Take classes to local foundries............ 1 


Shop drawing illustration and _ illus- 
trated foundry material.................. 














In passing it should be observed 
that educational institutions, certain- 
ly in foundry instructional work and 
perhaps in their work in other direc- 
tions as well, are inclined definitely 
toward the use of motion picture 
equipment. This suggests that the 
foundry industry be prepared to 
meet: this trend through the avail- 
ability of motion pictures which will 
carry the desired message to young 
men in educational institutions. 

The final question under Section 
5 of the inquiry was “Would you 
be interested in local foundrymen 





Table 5 

Founpry INSTRUCTION TEXTBOOKS 
UseEpD 

Foundry Work—Wendt ................0. 18 


Metal Castings—H. L. Campbell...... 15 


Mechanical Tools and Processes— 
i a gids wee kasapi vesie ee 


Manufacturing Processes—Begeman.. 5 

Cast Metats HAnpsBook and other 
Pie Aix: DUICRUONS ..55.0.0..cccsecceccsse0 5 

Notes, mimeographed material, ICS 
pamphlets, faculty prepared in- 





SION EMIMEUD 565 <ossc0iccs-sssesdossen ences eo A 
Foundry Practice—Palmev.................. 3 
Factory Equipment—Rose-Lytle........ 3 
Engineering Materials and Processes 

—Clapp and Clark....................0... 3 
Mechanical Processes—Begeman........ 1 
Technical Production Processes— 

eo ss, an cenceswene 1 
Foundry Practice—Schubert ............ 1 
Foundry Work—Grennan .................. 1 
Chemistry of Engineering Materials 

—Wendt and Leighan.................... 1 
Units in Patternmaking and Foundry 

EN Sh ACLs canciicciceceredescsvesensooeses 1 
Pattern Design—Hall-Kiley .............. 1 
Wood Patternmaking—McCaslin ...... 1 
MoperRN Core PRACTICE AND THE- 

SP EPEEIIEE: siiciveranveveccscsssorseecennnss 1 

Table 6 


Otruer Arps UseEp 1n INSsTRUC- 
TIONAL WorkK 


Motion pictures, slides........................ 15 

Charts, drawings, demonstrations, 
PUUMIOE, WUUBUTES oon ccccccccssscesessseoreese 7 

Visits to local foundries...................... 6 


Manufacturers’ literature, library ref- 
erence books, trade magazines, 


current magazines, literature.......... 5 
A.F.A. Transactions and A.F.A. 
ss sk GAL ALA Sesvacaceseoncs 3 
ABI Standards ...................cccs000sc000 1 
X-ray and other laboratory control 
IE 2 dike hinness <ccusuveiexessucsss AE Re a 1 
Operate experimental light metals 
I ees asst nvcdsecauvnsivees 1 
Sand and core testing equipment...... 1 
Instruction Sheets for Foundry— 
Lewis and Dillon........................... 1 


Anything that can be carted into 
classroom 
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lecturing to your classes?” 76 re- 
sponded yes; 17 no. 

Section 6 requested information 
on “How many full-time foundry or 
allied subject instructors are on your 
staff?” The responses indicated that 
a total of 98 full-time instructors are 
employed by 52 schools. The infor- 
mation showed that 47 part-time in- 
structors are employed by 35 schools. 

The responses to these two ques- 
tions would seem to indicate the or- 
ganizations that have taken foundry 
instruction work seriously have come 
to the conclusion that informed in- 
structors are a requisite to the suc- 
cess of their program. This in turn 
poses a very interesting question to 
the foundry industry. It has to do 
with the availability of trained in- 
dividuals to instruct in foundry 
courses. The foundry industry would 
seem to be well advised to be giving 
thought to the development and 
completion of a program which will 
insure the availability of qualified 
foundry instructors if and when edu- 
cational institutions require them. 

Section 7 of the form asked “De- 
scribe how we could assist by inter- 
esting local plants in your problem.” 
Table 7 details the responses re- 
ceived to this section of the inquiry. 

Looking to the future the ques- 
tion was asked “Will your school 
sponsor courses for service veterans?” 
Eighty-four advised yes; 2 no. This 
was followed with the inquiry “Jf 
yes, Day” to which 77 responded 
affirmatively and under “Evening” 
27 responded yes. Five institutions 
were uncertain and 9 planned to in- 
clude some provision in this regard 
in the regular curriculum. 

The final question of the study 
was “What other suggestions do you 
have as to how we could assist?” 
Table 8 gives detailed information 
on the responses received. 

It will be noted that the desire 
for equipment and advice as to its 
availability heads the list of the re- 
sponses under this return. The next 
in importance is giving information 
on latest developments, literature on 
new equipment and advertising ma- 
terial for student use. This is en- 
couraging as it shows the desire to 
use up-to-date and modern material. 
Third in importance is help desired 
in securing teaching aids, and fourth 
is the desire for suitable motion pic- 
ture equipment. 

At this time when reconversion is 
occupying the attention of so many 








Table 7 
ASSISTANCE By LOCAL PLANTS 


Aid in securing equipment; old and 
obsolete patterns for study.............. 8 
Arrange visits to foundries.... ............ 7 
Interest foundries in school programs 
in the trade; interest them in de- 
manding college graduates fully 
trained; apprenticeship promotion. 
Give closer cooperation and advice.. 3 
Survey of need for foundry................ 1 
Help in developing course of all en- 
gineering students in manufactur- 
SEM SIIINIOE, 5 225.5--520s080x0c¢0se-avessbseassce 1 





Table 8 
ScHOOLS’ SUGGESTIONS FOR AID 


Help schools secure equipment, ad- 
vise where available and when...... 19 

Advise of latest developments; liter- 
ature on new equipment; advertis- 
ing that can be used by students.... 9 


Help secure teaching aids.................. 6 

Make suitabie motion pictures............ 4 

Education advisors, teacher-supervis- 
WE CINE. osc oss Sc os sad ser sic carstvorteccss 3 


Subsidize work in schools in donation 
of equipment and fellowships and 


funds for technical research............ 2 
Contact people responsible for pur- 

RS Sa NTS ae a cicero nee 2 
Establish cooperative program............ 1 
Aid in setting up small school............ 1 
Aid in equipping laboratory................ 1 
Create interest in foundry work........ 1 
Organize societies for students............ 1 
Sponsor short courses with A.F.A. 

PP EUNMIIER 60. acc cece sccieeascks so 7 ts sactenctess 1 
Provide bibliography of literature on 

NT MIE gcc ddeestacenessonsseseient 1 
Sell graduates on field........................ 1 


Contact manufacturers of equipment. 1 
Set up minimum requirements for 


NN ae pe ce pavcvcatenroesnoctsasosstees tee ce l 
Help set up testing laboratory............ 1 
Send representative to see these 

NIE eee ovat S ti sscees cn aescesebcsseesga 1 


individuals and when local and re- 
gional foundry groups throughout 
country are giving attention to the 
specific subject of closer cooperation 
with educational institutions, the 
facts set out in the study initiated 
by the Foundry Equipment Manu- 
facturers Association present some 
extremely interesting information. 


SUMMARY OF PRESENT FOUNDRY 
FACILITIES AND FuTURE NEEDS OF 
EDUCATIONAL INSTITUTIONS 


1. Interested in securing foundry 
equipment for. apprentice training and 
trade extension. 

2. Floor space available to teach sec- 
tions of 15 to 20 men. However, proper 
equipment is needed, especially control 
instrument and a good representation of 
basic equipment. 

3. Foundry consists of two small gas- 
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fired crucible furnaces, four small flasks, 
sand bins and working space. We wish 
to enlarge this to a complete small-scale 
foundry as soon as possible. 

4. Cupola 20 in.; electric furnace 40- 
lb. capacity; metal pot furnace 16 in.; 
crucible furnace. 


5. Postwar buildings will probably in-. 


clude some work in foundry. 


6. One 250-lb., 3-phase Lectromelt; 
Tomaday 3-phase smelting furnace; 2- 
ton crane; casting floor and equipment; 
sand testing equipment; 1500-lb. steam 
hammer; heat treating equipment. All 
small commercial size equipment. 


7. One 350-lb. Detroit electric fur- 
nace, one small gas-fired furnace, core 
oven, Simpson sand conditioner, molding 
benches. 

8. One small melting furnace, oil 
fired, 1800° F., soft metal. Two mold- 
ing benches, small supply of flasks and 
molder’s tools. 

9. Capacity for 600 students. Plans 
are underway for construction of new 
foundry in early postwar period. 

10. Would like complete 2-ton unit. 

11. Equipped with 24-in. cupola, 
crucible melting furnace and usual nec- 
essary equipment for molding, coremak- 
ing, cleaning; also for sand testing. Fu- 
ture needs are chiefly as listed under (3) 
plus new building or other space for 
foundry (and other metallurgical work) 
if present foundry building is used for 
other work. 


12. One-ton cupola and one 500-lb. 
electric arc furnace. Feel a need to 
modernize. 

13. Area, 4,000 sq. ft. Size of class, 
20. Needed small induction furnace for 
steel; increase sand testing equipment; 
rotary table sand blast; molding ma- 
chine; core oven, temperature controlled ; 
sand blender. 

14. Capacity 12 men per section. 
Have pot furnace for melting non-fer- 
rous metals and small homemade cupola. 
Have no power or automatic foundry 
equipment. 


15. Very small in connection with 
Department of Buildings and Grounds. 

16. We have plans for such a labora- 
tory and are working with A.F.A. and 
industry in trying to establish laboratory 
facilities. 

17. Equipped with material testing 
machine, microscopes, hardness testers, 
sand testing equipment. Have facilities 
for sand molding, permanent mold, cen- 
trifugal casting, melting cast iron and 
non-ferrous metals. 

18. Accommodate 12 students, an- 
ticipating more space for students and 
equipment. Casting cleaning equipment 
and other equipment. 

19. Have a 1-ton and '%-ton cupola, 
three gas-fired brass or aluminum fur- 
naces, two core ovens, one tumbler, one 
sandblast, one muller, numerous flasks 
of various sizes, one jolt-squeeze ma- 
chine, nine steel molders’ benches, '/- 
ton overhead electric hoist. 

20. Have three gas-fired crucible fur- 
naces melting non-ferrous metal only. 
Accommodating 16 students. Would like 
to install electric furnaces and melt iron 
and steel in addition. 


21. Very inadequate. Would like to 
have a small cupola with controls, small 
sand mixer, small molding machine, 
small core oven and some casting clean- 
ing equipment and a small crane. 


22. Eighteen students, capacity of 
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laboratory at one time. General foundry 
laboratory and foundry control labora- 
tory includes x-ray equipment. The gen- 
eral laboratory contains 1-ton cupola, 
one electric furnace, one gas-fired cruci- 
ble furnace, molding machine, casting 
cleaning equipment, portable oven, and 
other miscellaneous foundry machines 
and equipment. The control laboratory 
includes a full line of equipment for 
sand analysis, chemical control equip- 
ment and x-ray apparatus. 


23. Foundry building 36x75 ft. with 
2-ton cupola. Need electric furnace for 
steel melting, and molding and testing 
equipment. 

24. We use our foundry as a labora- 
tory as well as for foundry practice. 


25. Comprises facilities for classes of 
24 students at one time; 8,000 sq. ft.; 
32-in. cupola, Detroit electric furnace 
and crucible furnace; sand machines, 
sand mixers, core ovens, cleaning equip- 
ment, much of which is 20 years old and 
needs replacement and modernization. 


26. One-ton traveling crane, 22-in. 
cupola, 1,200 sq. ft. molding floor for 
iron, 450 sq. ft. molding floor for alumi- 
num and brass. 


27. Student capacity, 10 to 12 at one 
time, depending upon available floor 
space for molding. Added capacity ob- 
tained by using foundry often. 

28. We are definitely interested in 
developing a program in foundry prac- 
tice for the postwar period. 

29. Have laboratory for course in 
“Founding and Patternmaking” with 
capacity for 20 students. Will need to 
replace equipment soon. 


30. Laboratory 50x104 ft., capacity 
50 students. Equipment includes bench 
molding equipment and aluminum flasks, 
molding machines, drawer-type core 
oven, pit furnace, cupola, small arc melt- 
ing furnace, tumbling mill, sandblast. 
Future needs include rearrangement of 
equipment and space, new melting equip- 
ment, new molding machines, sand test- 
ing equipment, equipment to demon- 
strate sand handling, sand conditioning, 
and sand control. 

$i. Equipment includes one Whiting 
cupola, 22 in.; two crucible furnaces; 
one core oven; one molding machine, 
sand testing laboratory, pattern and flask 
equipment for class of approximately 25. 
Need additional molding machines, 
flasks, induction melting furnaces, new 
core oven, and additional cleaning equip- 
ment. 


32. A capacity of 24 students per sec- 
tion when additional equipment is added. 
33. Have 20-in. Whiting cupola, 
Campbell-Hausfeld crucible furnace and 


gas-fired aluminum furnace, molding 
floor 36x48 ft. 


34. Have No. 1 Whiting cupola, 100- 
Ib. crucible oil-fired furnace. 

35. Capacity now eight students for 
several weeks each on a rotating basis. 
This will do us for the next 5 years. 


36. Small cupola, flasks, core oven, 
etc., available. 

37. Foundry laboratory includes 2-ton 
capacity cupola, ladles, flasks, one gas 
melting furnace of small capacity, a core 
oven, and pattern shop. 

38. We have small gas furnace, some 
patterns and flasks, a core oven and core 
molds. 

39. Our present equipment limits us 
to brass and aluminum. 

40. Might be interested in adding 
capacity for magnesium alloy work. 


41. We need to start from scratch 
and build a complete laboratory foundry. 


42. Have bench molding facilities for 
12 students, portable squeezer, gas-fire 
furnace for No. 40 crucible, core bench, 
core machine, core oven. 


43. Have space but no equipment. 


44. Very small but we are able to 
teach the fundamentals. 


45. Have a small crucible for alumi- 
num and brass for use in our metal shop. 


46. Planning to offer work in metal- 
lurgy, particularly of iron and steel, as 
soon as possible. 


47. Laboratory is 30x60 ft. with an 
L 30x30 ft. A 20-ft. traveling crane 
runs along the one side of the laboratory 
(60 ft.). Equipment is as follows: One 
squeezer type molding machine; one 
turnover type molding machine, small; 
one jolt type molding machine, 18x24- 
in. bed; one stripping plate type mold- 
ing machine, small; one gas-fired cruci- 
ble furnace for aluminum, 20 Ib.; one 
crucible furnace for brass, capacity 100 
Ib.; one cupola, 32 in. inside diameter; 
one sand testing laboratory; one tumbling 
barrel; one muller type sand mixer. 

48. We have a 21-in. Whiting cupola, 
a natural-gas-fired furnace handling 75- 
Ib. crucibles for melting brass and alumi- 
num. Need more steel flasks, a muller 
and sand testing equipment. 

49. We do a few experiments in mak- 
ing simple molds and pouring with lead. 

50. Have no suitable space for found- 
ry. Might be able to arrange space for 
melting non-ferrous metals. 

51. Have a tilting crucible and can 
pour non-ferrous metals and alloys. Have 
a very large iron cupola, entirely too 
large for economical use. Need a small 
iron foundry. 


52. Molding (hand or bench) for six, 
but need 12. Have steel shot blast rattler 
for cleaning, electric riddle, 90-Ib. gas- 
fired crucible furnace. Need larger 
capacity. 

53. One is being planned at present 
for postwar use. 


54. Foundry floor space is 2880 sq. 
ft.; sand testing laboratory, 780 sq. ft.; 
coreroom and storage, 2880 sq. ft. Have 
22-in. cupola, 3 molding machines. Need 
electric furnace, sand mixer, some sand 
testing equipment, core oven. 

55. Are equipped to instruct about 
20 students at one time. They receive 
instruction in molding, coremaking, melt- 
ing (cupola, electric arc and crucible) 
and cleaning operations. Also sand and 
metal testing procedures. 

56. Have 18 work stations, a 26-in. 
cupola, and non-ferrous melting furnaces. 


57. We have a one-ton cupola, but 
need more modern equipment. 

58. Have a cupola and four small 
furnaces, a floor capacity to take care of 
25 students at one time, 200 students 
per quarter. 


59. Small muffle furnace, gas-fired, 
suitable for melting brass and aluminum. 


60. Have a small furnace and other 
necessary equipment for elementary 
foundry work. 


61. Have not believed that under the 
conditions here, where we are located in 
a great foundry center, a laboratory 
foundry is necessary. Our men do have 
connections with and may work out 
problems of metallurgy and practice at 
local plants. 


62. We cover various molding oper- 
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ations. Do not use cupola. Expect to 
bu'ld new laboratory in near future. 

63. Are planning a larger unit. Will 
build separate foundry building in near 
future. 


64. We plan to equip a complete 
small foundry with an electric arc fur- 
nace if possible. 

65. Have 1'%4-ton cupola, 18-in. de- 
sign, and one Campbell-Hausfeld brass 
melting furnace. 

66. In changing buildings our original 
foundry equipment was dismantled, some 
disposed of and some retained. 

67. Have one No. 30 cupola; one 
core oven and car; one brass furnace, as 
well as ladles, flasks, hand tools, grinder, 
and tumbler. 

68. Have a small. Whiting cupola, 60- 
Ib. electric furnace and 60-lb. non-fer- 
rous furnace. Floor space, 30x60 ft. 
Homemade benches. 

69. We hope to expand and are 
thinking of metallurgical and foundry 
laboratories for the future. 

70. Operate small brass foundry. 

71. Have Whiting cupola No. 1. 

72. We installed an electric furnace 
and foundry in cooperation with NYA, 
but when it disbanded, all equipment 
was disposed of, so now starting anew. 


73. Have equipment for melting cast 
iron and non-ferrous metals. Molding 
equipment is also available and testing 
equipment for testing castings and cores. 

74. Furnace equipment consists of 14- 
in. cupolette. Iler brass furnace and 10- 
Ib. Detroit electric furnace. Do not have 
sandblast equipment. Have a _perme- 
ability tester, but no other sand testing 
and handling equipment. Have small 
assortment of flasks and one mechanical 
squeezer. 

75. Have little or no molding equip- 
ment, no facilities for coremaking, no 
sand and other standard foundry testing 
apparatus. Willing to open up new room 
to be devoted exclusively to that kind of 
work. Feel that we are well equipped 
in accessory equipment necessary for 
founding work. For example, we have 
all of the regular hardness testing equip- 
ment, including Brinell, Rockwell, sclero- 
scope hardness testers; extensive metal- 
lographic equipment, including a Bausch- 
Lomb research metalloscope, an x-ray 
defraction unit, a Baird 30,000 line grat- 
ing spectograph, an induction melting 
furnace, an arc furnace, and other mis- 
cellaneous melting equipment; adequate 
control equipment, including five auto- 
matic temperature controlling devices 
and two Leeds & Northrup micromax 
six-point recorders. 


APPRENTICE CONTEST 


Interest Grows as Convention Nears 


THE NATIONAL APPRENTICE 
contest, sponsored annually by the 
American Foundrymen’s Association, 
continues to attract attention. Nu- 
merous requests have been received 
by the National Office for blueprints 
for the Patternmaking Contest, and 
for patterns to be used in the Mold- 
ing Contest. Increased interest in 
the contest is believed to be due to 
widespread recognition by manage- 
mént that participation stimulates 
apprentices to superior craftsman- 
ship. 

Although the contest is open to 
all apprentices whether affiliated 
with an A.F.A. member plant or not, 
apprentices must be indentured to 
be eligible for competition. An 
apprentice may enter any of the four 
divisions in competition for the 
prizes of $30, $20, and $10 which 
are offered in Patternmaking, Gray 
Iron Molding, Steel Molding, and 
Non-ferrous Molding. The 12 na- 
tional prize winners also _ receive 
certificates in recognition of their 
achievement. 


Awards at Convention 
For the first time in the history 
of the National Apprentice Contest 
the first prize winner in each of the 
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four divisions will be brought to the 
50th Annual Convention to receive 
his award. 


An apprentice can be entered in 


the contest by his foreman or super- 
visor. He can compete in more than 
one division of the contest if he 
chooses. For instance, he may wish 
to enter the gray iron molding and 
the non-ferrous molding divisions of 
the contest. 


Planning the Work 

Contestants do not see the pattern 
for the molding contest nor the blue- 
print for the pattern contest until it 
is handed to them by the local 
judges. Starting with the usual stand- 
ard equipment, the apprentice plans 
and executes his work. Grading by 
the judges follows a prescribed form 
and for the molding contest is based 
on general appearance, soundness, 
gating and risers, chills and nails, 
and time. In the pattern division 
judging is based on accuracy accord- 
ing to blueprint, moldability, work- 
manship, and time. 

Contest regulations and judging 
forms may be obtained from the 
American Foundrymen’s Association, 
222 West Adams St., Chicago 6. 
Because of the limited number Of 
patterns available, use must be re- 





quested in advance so that they may 
be routed to reach all contestants. 


Arrange Exchange Paper 
Idea With Australians 


WorD HAS BEEN RECEIVED 
from W. T. Main, Honorary Secre- 
tary, Institute of Australian Found- 
rymen, that the Institute has accept- 
ed an A.F.A. invitation to start a 
series of exchange papers similar to 
the series which has been in force 
between the A.F.A. and the Institute 
of British Foundrymen. The first of 
the exchange papers with Australia 
will be written by L. B. Knight, 
Lester B. Knight & Associates, Chi- 
cago. Mr. Knight, as an A.F.A. 
member, will prepare a paper de- 
voted to possibilities for the efficient 
mechanization of moderate - sized 
foundries. 

The exchange paper from Aus- 
tralia, which will be presented be- 
fore the A.F.A. 50th Anniversary 
Convention in Cleveland, May 6-10, 
will be written by H. E. Arblaster, 
B.Met.E., a member of the Victorian 
division of the I.A.F. This paper 
will deal with magnesium bronze and 
will discuss the standards of manu- 
facturing these metals in Australia. 


LeThomas Will Present 
French Exchange Paper 


From P. BastIEN, President, 
Association Technique de Foundrie 
(French Foundry Technical Asso- 
ciation), word has been received 
that an official exchange paper will 
be presented on behalf of that Asso- 
ciation before the 50th Annual Con- 
vention. This paper will be prepared 
by A. LeThomas, Vice-President and 
Director General, Technical Center 
of Foundry Industry. 

This will be the first French 
foundry paper presented before the 
A.F.A. since 1938. A.F.A. members 
may recall that Mr. LeThomas pre- 
sented a paper before the Interna- 
tional Congress held in Detroit in 


1926. 
Screen Equipment 


Screen Equipment Co., Inc., 9 
Lafayette Ave.,. Buffalo, N. Y., is 
distributing their booklet on “Guide 
to Better Screening.” A variety of 
vibrating screens is illustrated. 
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REPORT OF THE A. F. A. COMMITTEE ON 


ALUMINUM 








CASTING STABILITY 








Dimensional changes in alu- 

minum alloy castings...caused 
by density changes . . . residual 
stresses resulting from plastic de- 
formation . . . selection of con- 
ditions and treatments to attain 
stability. 








Aluminum and 
Magnesium Division 


Reports from various sources 
indicate that difficulty is sometimes 
encountered with aluminum castings 
that are machined after heat treat- 
ment. The parts after machining 
are found to have changed dimen- 
sions. Since this problem is of par- 
ticular importance to some produc- 
ers, a subcommittee was appointed 
to investigate the problem and to 
submit suggestions. 

This committee has contacted per- 
sons familiar with the problem and 
the information submitted by them 
has been of great help in preparing 
this report. Much of the informa- 
tion may be familiar to those who 
have been interested in this problem 
previously, but it is given in this 
report for the benefit of those who 
are not so familiar with the problem. 
The information is given as closely 
as possible in the wording and man- 
ner in which it was submitted. 

The committee wishes to extend 
its sincere appreciation to those who 
were kind enough to submit the sug- 
gestions and data reported. 


Committee Report 


C. C. Hitchcock (R. C. Hitchcock 
and Sons, Minneapolis) submitted 
the following information: 

“The problems we are experienc- 
ing in dimensional stability probably 
can be attributed mainly to internal 
stresses set up by quenching heat- 
treated alloys. We know that some 
instability is caused by work harden- 
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ing of the surface when tools get 
slightly dull. 

“We have been carrying on many 
experiments with different annealing 
temperatures after the quenching 
operation and find that this helps to 
relieve our problem.” 

A brief outline of the deep-freez- 
ing process often used to overcome 
the difficulty was given by Mr. 
Hitchcock as follows: 

“The deep-freezing process con- 
sists merely of taking the casting 
down to below 100° F. below zero 
and then raising the temperature to 
200° F. and repeating the process 


five and six times. The only advan- 
tage that I can see to this is molecu- 
lar movement due to the change of 
temperature which tends to put at 
rest any casting strains.” 

The committee presented two other 
questions to Mr. Hitchcock: (1) 
Over what temperature range are 
the castings expected to have dimen- 
sional stability? (2) Since much of 
the dimensional instability is at- 
tributed to internal stresses set up 
by quench heat treatment, what re- 
sults have been obtained with non- 
heat-treated alloys? 

Mr. Hitchcock replied as follows: 


Cast Solid 


= 




















vi 








| 





Pin] 
— 
— / 
Pa 
A$$ 









































Sfamp Aly No.and /leot No. 
on this face 


Fig. 1—Sketch of distortion test specimen used for detection of dimensional 
changes. 








65 





PREP TEE Fi AE Sn 












: 000 
Yield Strength 





INCHES PER INCH GROWTH 


4 
. / 2 a 8 16 
HOURS AT 450°F 
AIR COOLFD 


Fig. 2—Growth curve of single standard V4-in. diam. die cast test bar. 
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Fig. 4—Effect of time-temperature on growth in aluminum alloy test bars. 












“The temperature range in which 
we must maintain stability in our 
castings is from 212°F. to 40°F. 
below zero. 

“We have not done a great deal 
of experimenting with non-heat- 
treated, high strength alloys, but our 
experience with commercial grade 
as-cast alloys such as 108, 212 and 
the like, has not been satisfactory. 
This we attribute to the fact that 
unless the casting sections are abso- 
lutely uniform, strains are set up in 
the casting processes which will re- 
lieve themselves over a long period 
of time. We have, therefore, gone to 
heat-treated alloys, feeling that the 
stresses and strains resulting would 
be far less detrimental than those 
incurred in the casting process. This 
is more true in castings where there 
is considerable core. 

“Our trouble does not lie 100 per 
cent in instability after the article 
is in the field. A great deal of it 
occurs during the fabrication or 
machining. In some instances we 
have found that the machining and 
jigging of the castings were at fault, 
but we are not satisfied that the 
ultimate in casting stability has been 
reached.” 


Heating and Cooling 

Wayne Martin (then with Sperry 
Gyroscope Co., Flushing, N. Y.) sub- 
mitted the following information: 

“We use 5 hr. at 450°F. heat 
treatment followed by air cooling at 
the expense of the resultant mechan- 
ical properties. In no case over a 
period of years has this treatment 
failed to produce the best of stability, 
and it has been used on dimension- 
ally unstable castings of 195 and 356 
alloys in the T6 condition and made 
them stable. 

“In many cases it is conceivable 
that in some instances such a treat- 
ment would be undesirable because 
impact properties and other proper- 
ties often deteriorate with such treat- 
ment. In the case of some thermostats 
we have, on advice of Louis Kempf 
(Aluminum Co. of America, Cleve- 
land), gone to one hour at 750° F., 
which annealed the casting soft, but 
the stability was certainly there. 

“On die castings we use 16 hr. at 
450° F. and appear to have dimen- 
sional stability. Apparently silicon- 
aluminum die castings present the 
greatest problem relative to stability. 
Temperatures higher than 450° F. 
we feel should not be used on thin- 
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wall die castings because the yield 
strength drops off fast. 

“We feel that dimensional stability 
of aluminum castings is associated 
with three factors. They are as fol- 
lows: 

“(1) Growth in silicon alloys. A 
casting hardened at 320° F. will grow 
in volume considerably if heated to 
temperatures approaching 500° F. 
This has been checked several times. 
We presume that surface heat gen- 
erated in machining sometimes 
causes localized growth with result- 
ing dimensional change. 

“(2) Volume changes due to pre- 
cipitation hardening. We have al- 
ways assumed that this could cause 
volume change and thus dimensional 
unstability. We have never traced 
any of our trouble to this cause for 
we have never machined castings 
until after they have been fully pre- 
cipitated by heat treatment. 

“(3) Locked-up stresses from cast- 
ing, quenching, or straightening. We 
have definitely found cases where 
356 and 195 alloys have been un- 
stable due to quenching in water at 
too low a temperature. The 320° F. 
heat treatment was not sufficient to 
stress relieve the castings in this case, 
but the 450° F. treatment for 5 hr. 
did work. We feel that most of the 
trouble with dimensional unstability 
results from quenching stresses or 
subsequent straightening stresses set 
up in straightening castings that 
have warped out of shape during 
the solution heat treatment. 

“We are, at the present time, 
working on improvements of a high- 
zinc alloy which can definitely be 
stabilized by heat treatments in the 
range of 400-700° F. and still show 
mechanical properties in the neigh- 
borhood of 25,000 psi. yield strength 
and 40,000 psi. ultimate strength 
with 4 per cent elongation.” 


Instability Causes 

In order to clearly establish the 
type of instability and the relative 
amount of it, the committee asked 
Mr. Martin to answer two questions: 
(1) How do you test for stability? 
(2) Is the instability to which you 
refer due to the natural coefficient 
of expansion or is it in excess of the 
normal change due to the coefficient 
of expansion? Mr. Martin’s answer 
was as follows: 

“We do not know of any good 
means to check dimensional stability 
from all possible causes, except by 
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use of intricate castings. The insta- 
bility to which we refer is not tem- 
perature coefficient of expansion, but 
a permanent change in dimensions 
at constant temperature. We have 
had 356T6 castings move as much 
as 0.005 in. in 20 in., but in many 
of our parts we are interested in 
holding tolerance stable to as close 
as +0.0001 in. 


Locked-up Stresses 

“Most of the instability shows 
itself after rough machining, which 
makes it appear, at least in our case, 
as if it were a matter of locked-up 
stresses. Assuming the worst possible 
case of this type, we would have an 
aluminum alloy with an elastic limit 
of approximately 10,000 psi. Assum- 
ing that a very drastic quench was 
applied, causing a locked-up stress 
in excess of the elastic limit, the cast- 
ing would be subject to plastic de- 
formation to the extent of the stress 
in excess of the elastic limit, leaving 
a locked-up stress of 10,000 psi. 

“Then again, assuming the worst 
possible case, that is,'a machining 
operation which would cut away 
enough metal to permit the com- 
plete removal of the 10,000 psi. 
locked-up stress in the outer fibres, 
based upon a 10,300,000 modulus, 
the strain resulting from the 10,000 
psi. stress would be 0.001 in. per in. 
If this extreme case had been ap- 
plied to our casting over 20 in., the 
movement could have been 0.020 in. 

“Since this casting had been aged 
at 320° F., the locked-up stress could 
not have been 10,000 psi., because 
the elastic limit at that temperature 
is considerably lower and the stress 
would have been relieved by that 
percentage. It would appear that the 
0.005-in. movement could fall very 
well within the probable expectation 
of what would happen, as a result 
of a quenching stress equal to the 
elastic limit. 

“As to measurement of this type 
of instability, a very good paper was 
presented recently by A. E. McPher- 
son, of the National Bureau of 
Standards, Washington, D. C., before 
the May 20 meeting of the Society 
for Experimental Stress Analysis, in 
Boston. By use of SR4 gages and 
very careful cutting of a magnesium 
casting, he was able to find a locked- 
up stress of 4,000 psi. in a casting 
subject to failure at that point. 

“The same technique could be 
used to determine dimensional in- 


stability as the result of locked-up 
stresses, but probably could not be 
used to determine volume changes 
due to precipitation hardening, or 
changes due to growth at elevated 
temperatures, because of the insta- 
bility of the SR4 gages, over a period 


_of time.” 


Sperry Gyroscope Co. has reported 
the use of the distortion test speci- 
men shown in Fig. 1, which is simi- 
lar to that used for tool steels: 

“The specimen is cast and the 
dimensions A, B, and C are measured 
immediately after casting. At the 
time at which a distortion test is 
desired a cutter of %4-in. width is 
used to slot through the thin portion 
of the casting. If there is any dis- 
tortion after cutting, this is detected 
by noting the change in dimensions 
A, B, and C, and also by taking a 
fourth measurement D which indi- 
cates how much the %-in. gap has 
increased.” 

This test was used on an Al-Zn- 
Mg alloy (40E) and indicated no 
distortion after either 4 weeks aging 
at room temperature or after heat- 
ing to 360°F. to accelerate aging. 
(This alloy requires no solution or 
quench heat treatment.) 


Distortion Tests 

Mr. Martin later added the fol- 
lowing comment: 

*This tool steel type of specimen 
was used on several solution heat- 
treated alloys and showed them to 
be stable. Later castings of the same 
alloy gave trouble from dimensional 
unstability in manufacturing. The 
errors in measuring this specimen 
are probably greater than the toler- 
ances required on many castings. I 
do not believe that this test is of 
much value as shown here.” 

In reviewing Mr. Martin’s report, 
Mr. Jung (Sperry Gyroscope Co.) 
extended the following information: 

“Curves (Figs. 2, 3, and 4) which 
were plotted from results obtained 
from single standard 4-in. diameter 
die casting test bars may be of in- 
terest. All growth is attributed to 
precipitation. No signs of locked-up 
stresses which could account for any 
appreciable amount of the growth 
were found. As a result of these 
tests, we are now heating our die 
castings for 5 hr. at 450°F. for 
dimensional stability. 

“Similar dimensional tests on sand- 
cast 40E and ternalloy 6 indicate 
that dimensional changes from aging 
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will be considerably less than 0.002 
in. per in. 

“Tests made on alloy 356 sand- 
cast distortion specimens which were 
described by Mr. Martin have in- 
dicated the following: 

“(a) Growth from aging will reach 
a maximum of approximately 0.001 
in. per in. at 450° F. after casting. 
Little if any locked-up stresses which 
may cause distortion will be present. 

“(b) Aging of this alloy after solu- 
tion heat treatment will not cause 
any appreciable growth. However, 
considerable locked-up stresses, which 
will not be relieved after heating at 
310° F., may be present. This can 
cause considerable distortion when 
the castings are machined. The heat 
treatment needed to remove these 
stresses has not been determined as 
yet. At the present time we are using 
5 hr. at 450° F. and accepting lower 
mechanical properties if stability is 
required.” 

R. E. Ward (Eclipse Pioneer 
Div., Bendix Aviation Corp., Bendix, 
N. J.) submitted the following in- 
formation: 

“The first tests that we conducted 
on stability of castings that I re- 
member were on sample castings 
which were made up of non-heat- 
treated alloy (8 Zn, 0.90 Mg, 0.50 
Cr, and 0.15 Ti). The tests were 
comparatively simple but produced 
results which were satisfactory. We 
poured an intermediate housing cast- 
ing which is a cylindrical part of 
about %-in. wall thickness having 
a diameter at one end of about 7 in., 
a diameter at the other end of about 
4 in., and neck down in the center 
to about 3-in. diameter. We cast the 
part, machined the end diameters, 
performed the desired heat treat- 
ment (aging) and then cut the part 
longitudinally and measured any dis- 
tortion of the diameters. 


Tolerances Maintained 

“The problem of light alloy cast- 
ing stability has been one we have 
had to face constantly since many 
of our castings are machined as close 
as +0.003 in. and —0.0 in. and, as 
is well realized, complete stability is 
necessary to maintain these toler- 
ances. We have found that a stress 
relief anneal at 375°F. for 2 hr. 
performed between the rough and 
finish machining. operations gives us 
the desired stability, provided the 
finish machining operations are done 
with sharp tools and the castings are 
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jigged in the machines without dis- 
tortion. 

“When such extremely close di- 
mensions as those mentioned must 
be held, we find it advantageous to 
do the finish machining after the 
paint and baking operation since a 
paint bake of one hr. at 300°F. 
might cause distortion. Whether or 
not it does cause distortion has never 
been definitely decided to the satis- 
faction of everyone since whenever 
tests are conducted we have found 
no distortion, but when close ma- 
chining is done after baking in pro- 
duction it is reported that the cast- 
ings sometimes change dimensions. 

“It is believed that any thin-wall 
casting of fairly large dimensions is 
a satisfactory one for conducting dis- 
tortion tests, but it must be borne in 
mind when conducting these tests 
that the differential coefficient of ex- 
pansion of steel measuring instru- 
ments on aluminum or magnesium 
is so great that a few degrees change 
in room temperature will affect the 
tests to the point where they may 
be worthless.” 


Temperature Ranges 

The committee requested Mr. 
Ward to answer three more ques- 
tions: (1) Within what temperature 
ranges is it usually desirable to ex- 
pect casting stability? (2) If most 
of the distortion is due to locked-up 
stresses caused by heat treating, is 
it possible that high strength non- 
heat-treated alloys artificially aged 
at 356° F. may help to overcome 
the problem? (3) Where castings are 
annealed at say 375° F. before ma- 
chining, what is expected in the way 
of strength properties? 

Mr. Ward’s answers to these ques- 
tions were as follows: 

“In manufacturing aircraft acces- 
sories, it is desirable to expect casting 
stability within - the temperature 
range of —75°F. and + 350°F. This 
is to take care of cold weather oper- 
ations and operation at about the 
temperature of the engine oil. Nat- 
urally, not all castings are subject 
to as high a temperature as 350° F., 
but in the case of pumps tempera- 
tures of even 400-425°F. are not 
unusual. 

“It was mentioned that several 
companies expressed the opinion that 
most of the distortion is due to 
locked-up stresses caused by heat 
treating. This may be true in solu- 
tion-treated castings but, as stated 











in a previous letter, we have never 
experienced distortion of solution 
treated and aged castings stress re- 
lief annealed between the rough and 
finish machining operation, even 
when holding extremely close toler- 
ances. 

“When castings are stress relief 
annealed at 375°F. before final 
machining, we do not experience 
any appreciable drop in physical 
properties. As a matter of fact, we 
still age 195 aluminum alloy in the 
foundry at 375°F. and follow up 
with a stress relief anneal when 
necessary. 

“Sometime ago we _ considered 
eliminating the aging after solution 
treatment in the foundry and using 
the stress relief anneal between fin- 
ishing and final machining as the 
aging treatment so as not to over- 
age the castings. This has worked 
satisfactorily, but we have not as 
yet changed all parts since it requires 
a considerable number of drawing 
changes and since we are at present 
meeting the desired physical proper- 
ties. 

“For a number of years we have 
been keenly interested in the high 
strength, non -heat,- treated alloys 
which are artificially aged for 10 hr. 
at 356° F., but we have felt that 
certain drawbacks such as castability 
and the necessity for close control of 
impurities and balancing of alloying 
elements have made this type of 
alloy less desirable than the presently 
used high temperature  solution- 
treated alloys.” 


Support During Machining 

Dr. David Basch (then with Gen- 
eral Electric Co., Schenectady, N.Y.) 
submitted the following: 

Lack of support during machining 
was found to be a great cause of 
warpage during machining. Tool 
pressure deforms low yield strength 
alloys unless the parts are properly 
supported. 

On non-heat-treated alloys a sta- 
bilizing treatment of 6 hr. at 275° 
C. (527°F.) is used. Alloy 43 is 
held 3 hr. at 600° F. This treatment 


‘is not used on heat-treated alloys 


due to the consequent lowering of 
physical properties. 

Alloy 40E* was stable after ma- 
chining following a 10-hr. age at 
356° F. Higher aging temperature 
destroys physical properties. 

Alloys 355 and 356 are held at 
440° F. for 8 hr. for stress relief, 
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but yield and tensile strength are 
considerably reduced. 

Because of the possibility of crack- 
ing castings in straightening opera- 
tion following quench heat treat- 
ment and age (T6), General Elec- 
tric Co. asks that all parts be pre- 
heated in boiling water before 
straightening. 

Grogan and Clayton’ investigated 
the dimensional stability of heat 
treated aluminum alloys and arrived 
at the following conclusions: 

1. Changes in dimension occur- 
ring after heat treatment were much 
larger in wrought “Y” alloys and 
duralumin than in those of the cast 
series. 

2. Considerable dimensional 
changes occur when material 
quenched in cold water is machined. 
Changes were greatest in “Y” alloy, 
less in duralumin, and 25S alloy, 
and still less in the copper-silicon 
alloys. 

3. In “Y” alloy and duralumin 
quenching in cold air reduces the 
dimensional changes which occur on 
machining as compared with cold 
water. Quenching in boiling water 
reduces them to relatively small pro- 
portions. 

4. These dimensional changes do 
not appear in annealed material. 


Effect of Aging 

Frontier Bronze Corp., Niagara 
Falls, N. Y., reported a test which 
was made by one of its customers 
on a large 40E casting. Due to gov- 
ernment restrictions covering the 
article tested the complete story can- 
not be given, but a summary is pre- 
sented herewith. 

A large reflector casting of 40-in. 
diameter and dished like a search- 
light reflector was cast and artifi- 
cially aged 10 hr. at 356° F. Prior 
to machining, the casting was fasten- 
ed on a machining jig and set screws 
placed at various parts of the cast- 
ing. The casting was then machined 
over the entire reflector surface, 
which gives a rough idea of the 
amount of metal removed. 

After the machining was complete 
dimensions were checked at each of 
the set screws. A 0.001-in. gage was 
used for this check, and at no place 
was the change in dimension large 
enough to permit passage of the 


‘J. D. Grogan and D. Clayton, “Di- 
mensional Stability of Heat-Treated Alu- 
minum Alloys,” Journal, Institute of 
Metals, vol. 45, p. 157 (1931). 
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gage. It was roughly estimated that 
any dimensional changes were in the 
neighborhood of 0.001 inch. 

Since there may be some inter- 
ested persons who are not familiar 
with the “deep-freeze” process of re- 
lieving stresses, a brief review is 
given herewith of the process as de- 
scribed by G. F. Forsthoefel*: 

Down to —50° F. is used to sta- 
bilize metal in precision gages or 
instruments. Sub-zero temperature is 
applied 4 to 6 hr. The part is then 
raised to room temperature and then 
again subjected to sub-zero for 4 to 
6 hr. This process may be repeated 
four to six times. Some gage manu- 
facturers add a heating cycle after 
the sub-zero period by inserting the 
part in boiling water after each cool- 
ing period. 

The process is said to result in 
alternate expansion and compression 
of molecules whereby after repeated 
cycles the metal finds a stabilized 
molecular condition. By stabilization 
it is not meant that the metal will 
not expand or contract with tem- 
perature changes, but it does mean 
that all internal strains have been 
relieved so that when the gage is 
subjected to repeated temperature 
changes it will always come back to 
the exact size it had at the time it 
was finished at a given temperature. 


Summary 


Howard Rowe, committee mem- 
ber, made the following summary 
of the data: 

“There are two causes, and only 
two, of lack of dimensional stability 
of aluminum castings. There are (1) 
density changes involved in changes 
of concentration of constitutents in 
the aluminum solid solution, and 
(2) residual stresses resulting from 
plastic deformation. Evidence of 
dimensional instability from either 
of these two causes may be the re- 
sult of the algebraic sum of both 
efforts acting independently. 

“In general, the condition of a 
saturated solid solution in most com- 
mercial aluminum alloys is the con- 
dition of maximum density. Precipi- 
tation of constituents from a solid 
solution is, therefore, accompanied 
by a decrease in density or perma- 
nent growth. Maximum mechanical 
properties usually are attained at a 





*C. F. Forsthoefel, “Sub-Zero Tempera- 
tures in Industry,” Refrigeration Engi- 
neering, vol. 46, no. 3, Sept., 1943, pp. 
164-7. 


density lying somewhere between the 
maximum of the solid solution and 
the minimum of the completely an- 
nealed structure. 

“Various compromises can be 
struck between maximum mechani- 
cal properties and complete stability 
by the selection of proper conditions 
of the precipitation or aging treat- 
ment. Generally speaking, the higher 
the temperature and the longer the 
time of the precipitation treatment, 
the nearer the structure comes to 
complete dimensional stability. 

“The plastic deformation resulting 
in residual stresses, which may cause 
distortion on removing a part of ‘the 
structure by machining or otherwise, 
may arise during quenching from a 
high temperature solution treatment 
or from straightening of the casting 
at temperatures below the annealing 
range. Welding, which may involve 
rapid cooling from elevated tempera- 
tures, also may produce plastic de- 
formation resulting in _ residual 
stresses. Similarly, the restrained 
cooling of a casting in a mold may 
give rise to plastic deformation 
which will result in residual stresses. 

“Residual stresses may be relieved 
by heating the casting to tempera- 
tures up to about 750° F. followed 
by slow cooling to room tempera- 
ture. Such a treatment will reduce 
the residual stresses to substantially 
zero with, of course, a sacrifice in 
the mechanical properties obtain- 
able. Here again a compromise may 
be achieved by heating at tempera- 
tures below the annealing range. The 
higher the temperature and the 
longer the period of time, the greater 
the reduction in residual stress.” 

Personnel of the Committee on 
Casting Stability, Aluminum and 
Magnesium Division, is as follows: 
H. Brown, Chairman, G. H. Star- 
mann, H. J. Rowe, and R. E. Ward. 


Specifications Committee 
Renamed for New Program 


Gray Iron Division Specifica- 
tions Study Committee met in the 
office of the Association on January 
17. This meeting completed the pre- 
liminary discussion of the group on 
ways and means of attacking the 
problem, and it was finally decided 
that the name of the committee 
should be changed to Committee on 
Section Size - Mechanical Property 
Relationships. 
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INSPECTION 





C. F. Rohikoetter 


American Steel Foundries 
East St. Louis, Ill. 


START OF INSPECTION, as is 
well known, was due to the fact that 
supervisors in charge of the progres- 
sion of work had little time for 
quality. As a result, help was needed 
for inspection of the work to insure 
proper quality. The addition of 
inspection greatly relieved the super- 
visor in charge of production, en- 
abling him to study ways and means 
of increasing production throughout 
the department. 

Inspection work in its infancy was 
taken with a feeling of resentment 
and was considered a “necessary 
evil.” An inspector’s job in the early 
days was no bed of roses; he was 
between two fires at all times, 
namely, the antagonistic attitude of 
the worker who believed he was 
being hindered in his work, and re- 
sentment by supervisors who felt that 
the inspector, in trying to produce a 
quality casting, was responsible for 
hindering production. Thus, when 
the sequence of operations did not 
function freely, the inspector some- 
times was blamed for this delay in 
production. 

As the years went on, the super- 
visor was convinced that inspection 
was here to stay. He realized that 
it was necessary to have inspection, 
not only to insure the proper quality 
of production, but also to aid in the 





This paper was secured as part of the 
1945 “Year-’Round Foundry Congress” 
and is sponsored by the Committee on 
Inspection of Castings of A.F.A. 
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sequence of operations. As a result 
of inspection, top management’s 
attention was drawn to the fact that 
complaints of the customers were 
reduced greatly due to the improved 
quality of castings shipped, and 
naturally this improved quality in- 
Thus inspection was 
set up in industry as routine function 
of production and not, as previously 
considered, a “necessary evil.” 

As inspection progressed, it was 
found that inspection solely on the 
finished product was not sufficient 
and it was essential that inspection 
extend into actual production. This 
type of inspection was termed proc- 
ess inspection. Today we are plac- 
ing more and more emphasis upon 
inspection of core and molding pro- 
cedures. This inspection insures use 
of proper sand and proper solidify- 
placing’ of vents. It also insures 
proper fit of cores in the mold, and 
thus helps to insure proper dimen- 
sions of finished castings. 


Customer Trained Inspectors 

The customer early came to 
realize that he needed some way to 
insure the quality he desired, so he 
began training inspectors of his own 
and sending them into the producers’ 
plants to make certain he was get- 
ting the quality he desired. 

It is always best to accept outside 
inspection openly, remembering that 
if the local plant inspection forces 
are properly trained and the product 
is up to customer’s standards, addi- 
tional inspection from an outsider 
ing methods, correct ramming and 
helps to increase confidence in the 
product. 

In the past, the author believes, 
outside inspection was looked upon 
with a certain amount of resentment 


by some of the producers. However, 
present-day management welcomes 
inspection from the customers. It 
helps to keep the plant organization 
alive, and on their toes, but, regard- 
less of outside inspection, all prod- 
ucts shipped should be up to 
standard quality. 

Inspection. in industry at this time 
is well organized or should be, work- 
ing closely with the designing engi- 
neer’s department as to welding 
limits, defects, tolerances, and cus- 
tomer’s requirements or specifica- 
tions. This cooperation is necessary 
since it helps the production depart- 
ment in a number of ways, such as 
changing intricate designs that 
cause trouble in the production of 
quality castings. 

The inspection department also 
should keep production departments - 
advised at all times, and as soon as 
possible, as to points of inherent 
defects, so that prompt corrective 
measures may be taken to insure a 
low defect rate. The pattern depart- 
ment should be notified as to faulty 
dimensions in order to correct these 
errors at once. 


A review of the product in proc- 
ess, to eliminate defective castings 
as soon in the sequence of operations 
as possible, is essential to prevent 
high production costs. Repairing of 
minor defects should be controlled 
by well-trained shop inspectors, but 
all defects of major size need the 
judgment of a supervisor with train- 
ing of both practical and technical 
nature. 

First, he should understand the 
direct use of the castings in question; 
second, to know high stress points 
and intermediate stress points, along 
with a well balanced practical knowl- 
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edge, which will help to produce 
quality castings. 

A sequence of shop inspection 
may be as follows: Checking or lay- 
ing out castings to blue prints before 
full production is started. If no 
changes are to be made to pattern 
or core box equipment, first run of 
several castings should be made and 
all gages, which have been designed 
for casting after being carefully 
checked to drawing, should be ap- 
plied to casting to determine whether 
casting will meet customer’s require- 
ments. 

Inspection of regular run castings 
should then begin, after castings arg 
received from the foundry in the ag 
cast state, checking the castings f 
defects and various outside and #g- 
side dimensions as to maximum #fAid 
minimum tolerances. Many |@jad 
aches may be avoided at thisfMoint 
if inspection and production g#paft- 
ment heads cooperate propegy. /In- 
spection then should bnfinue 
through the finishing gf#rations; 








Inspection layout for prs, - 
mensional accuracy of castings. \ 


gages and templates which were used 
on first run castings should be ap- 
plied and properly fitted. 

The finish of the castings also 
should be considered. Additional 
inspection then should be given cast- 
ings by final inspectors, and all 
points of castings should be re- 
checked for defects. The work of 
inspection should be done so thor- 
oughly that, whether or not custom- 
er’s inspection is required, a quality 
casting is shipped at all times. How- 
ever, if customer’s inspection is not 
required, an additional company 
inspection should be made by the 
inspection department supervisor or 
his appointed representative for a 
final check before shipping. 

It is the author’s opinion that a 
well organized inspection unit should 
be formed, consisting of three parts. 
First, a well organized process in- 
spection department should function 
in the coreroom and foundry, work- 
ing in accord with the heads of both 
departments, with full power to sug- 
gest and help correct all faulty 
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conditions existing in these depart- 
ments pertaining to quality castings. 

Second, a technical unit for x-ray 
and magnetic particle inspection of 
all samples and experimental cast- 
ings to insure sound castings. Inter- 
nal defects can be pointed out to the 
foundry and corrected at once. 

Third, a practical unit consisting 
of well trained sample checkers and 
inspectors adapted to all inspection 
problems. These men should be 
capable of passing judgment as to 
what is a good quality and service- 
able casting, in compliance with the 
plant and customer standards. 

It also is necessary to plan all pro- 
duction. A committee should be 
formed of the supervisors of all 
departments controlling production. 
This committee should review and 
plan all production before even a 
sample is produced. It is advisable 
to review future or proposed orders 
on production, making sure that the 
designs of castings reviewed will fit 
into the plant’s production system 
and equipment. . 


Production Begins 

After a sample is made and 
reports from the technical and prac- 
tical units are received, the planning 
committee should review these re- 
ports and make the necessary cor- 
rections if needed. The job then 
should be put into production for a 
trial run, making several castings 
which are to be checked in the same 
manner as the sample. If these are 
proven correct, full production can 
be released without the danger of 
any gréat loss, extra work, or cost for 
the: cleaning room. 

Inspection at the source having 
been discussed, some consideration 
should be given to inspection at the 
receiving point, meaning the cus- 
tomer. 

As previously brought out, cost is 
increased when efficient inspection is 
lacking at the source of production; 
therefore, it is imperative to main- 
tain a highly trained inspection per- 
sonnel. This same principle applies 
to the customer’s inspection. Cast 
steel is greatly used due to its adapt- 
ability to intricate designs and 
strength required. Of course, slight 
imperfections may occur, so, unless 
the customer’s inspection personnel 
has the proper training and techni- 
cal knowledge to pass upon minor 
defects and those of a more serious 


' nature, considerable cost is involved, 
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both to the customer and the pro- 
ducer. 


In cases where intricate designs 
would cause trouble from a produc- 
tion standpoint, the customer should 
be contacted and advised why and 
where a few changes in design can 
be made without impairing the 
service or strength of the casting; or 
changing any machining operations 
should the casting be of such nature. 
These suggestions usually are agree- 
able to the customer and permission 
generally is granted to proceed with 
production. 


Inspection ls Technical 

As we all know, present inspection 
consists not only of surface inspec- 
tion, gaging, checking of dimensions, 
etc., as in the past, but is rapidly 
becoming more and more of a tech- 
nical nature. The use of magnetic 
particle testing, x-ray and various 
other specialized tests shows a de- 
cided change in inspettion methods 
over the past few years and in pros- 
pect for the immediate future. 


In the past decade or two, inspec- 
tion procedures have expanded 
greatly to include many new phases 
that are the result of developments 
in technical researches. The foundry 
industry was at first a trifle slow in 
adopting and applying some of the 
developments, but of late years the 
industry as a whole has thrown off 
this backward attitude and _ the 
advances and improvements in proc- 
esses and products have been phe- 
nomenal. 


What has brought about this 
change in our industry? It is 
largely the result of widespread 
adoption and use of many new tech- 
nical tools. For the most part, these 
new tools had been previously devel- 
oped to a fairly high level of per- 
fection, yet these tools usually were 
considered as laboratory playthings 
and not as production tools, refer- 
ring to such things as x-ray, mag- 
netic particle testing, and others. 


Inspection Methods Familiar 

Most foundrymen were somewhat 
familiar with these inspection meth- 
ods, that is, they had heard or read 
of their uses, but very few of them 
had any actual experience in their 
use and many had never seen them 
in operation. Early in the war it 
was obvious that the foundry indus- 
try must step out and do things that 
normally it would not have thought 





possible. The demands of the armed 
services made it imperative that the 
industry accept these new labora- 
tory tools and use them as means 
for development and improvements 
toward high quality castings. 


Let us consider some of these new 
tools in more detail and see what 
their effect has been upon inspection 
procedures and upon quality of 
inspection. When we think of cast- 
ing quality from the standpoint of 
soundness and freedom from internal 
defects, probably the most helpful 
tool for this purpose has been the 
use of radiography either by x-ray 
or radium. 

Previously, the only way to deter- 
mine the soundness of a casting was 
to destroy it—by cutting the casting 
into pieces to see what was inside it. 
This process was necessarily slow 
and costly and somewhat of a hit-or- 
miss proposition, for often the saw 
cut would not reveal the defect. 


X-ray and Radium 

X-ray and radium have been 
available to the foundry industry in 
a more or less limited way as an 
inspection tool since early in the 
1920’s. At first we were somewhat 
skeptical of its use in routine inspec- 
tion processes; and today, after sev- 
eral years’ experience, we still are 
not convinced that inspection of 
castings by x-ray is desirable or even 
justified, except in certain extreme 
cases. For instance, in aircraft con- 
struction, a casting failure might be 
the cause of a disaster, then 100 per 
cent radiographic inspection would 
be justified. 

Radiography certainly has its place 
in the foundry industry, and it is 
the author’s opinion that it is rapidly 
finding this place. Some proponents 
recommend that radiography should 
be used as a routine inspection pro- 
cedure for inspection of castings, but 
from experience the author believes 
that radiography should be used pri- 
marily as a tool for development of 
production, practices, and that pro- 
ducers of castings who have used 
radiography concur in this opinion. 
The indiscriminate use of x-ray or 
radium is costly and is wasteful of 
time, materials and personnel. 

As we have conte to consider radi- 
ography, its use should be largely 
limited to the inspection of sample 
castings to determine the internal 
defects not visible on the surface, 
and this information used to correct 
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the production practice so as to elim- 
inate the defects found. 


This procedure should be repeated 
until a sound casting is obtained. 
Periodic checks then should be made 
when the casting is put into produc- 
tion. The frequency of this check- 
ing and the thoroughness of its cov- 
erage can be gradually reduced as 
production proceeds and no trouble 
is experienced. 


There may be certain extreme 
cases where the casting may be de- 
signed for such critical service that 
complete radiography of every cast- 
ing produced would be _ justified. 
These ‘cases are, in the author’s 
opinion, very rare, and it goes with- 
out saying that in such cases the 
cost of the radiographic inspection 
must be passed along to the cus- 
tomer. 

X-ray, of course, has its limita- 
tions. The thickness of the metal 
sections to be x-rayed are, of course, 
limited by the equipment available. 
The lower voltage machines around 
220 kilovolts are limited to about 3 
in. of steel; the larger machine, such 
as the 1000 kilovolt, can penetrate 
up to 7 in., while the 2000-kilovolt 
machine recently developed can 
penetrate up to 10 in. of steel. 


Radiography 

Radiography by gamma ray is not 
limited so sharply, its limitations 
‘being largely determined by the 
amount of radium and the time 
available. Another limitation of 
radiography is the size of defect 
found. It is generally conceded that 
the smallest defect that can be de- 
tected by x-ray or gamma ray is 2 
per cent of the metal section. How- 
ever, under ideal conditions, slightly 
better results can be obtained. 

Another method of non-destruc- 
tive casting inspection which has 
been widely accepted is magnetic 
particle testing. This method of 
testing has received much criticism 
and very stiff opposition in some 
quarters. Much of this criticism has, 
in the author’s opinion, been de- 
served, for it is felt that much more 
has been expected of this test than 
it is capable of telling us. However, 
we do not mean to imply by this 
that magnetic particle testing does 
not have its proper place in modern 
inspection procedures. 

Magnetic particle testing is lim- 
ited to defects in the surface or 
defects relatively close to the surface 
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of the casting. It is extremely 
sensitive to very small surface or 
subsurface cracks, and it is this char- 
acteristic that has been responsible 
for much of the criticism. 

In the hands of inexperienced 
operators and in improper applica- 
tion, the patterns shown by magnetic 
particle testing may be made to look 
much worse than they really are. 
Those who have had experience with 
this tool will agree that it requires 
a well-trained and skilled operator 
to properly interpret the results. 

Many castings are made today 
where magnetic particle testing is a 
valuable adjunct to the ordinary 
inspection methods. These are cast- 
ings which are subject to high 
fatigue stresses. In castings designed 
for such service, it is imperative that 
the surface be free of all minute 
cracks or other imperfections which 
may be a focal point for stresses, 
thus causing early fatigue failure. 

Much of the unpopularity of this 
type of inspection has been in its 
application to inspection of castings 
wherein the perfection demanded 
has not been justified by the end 
use of the casting inspected. 

On the whole, it is felt that mag- 
netic particle testing provides a valu- 
able tool for better inspection of 
castings; it has a definite place in 
the modern and progressive foundry, 
for it helps to fill the gap between 
visual inspection and radiographic 
inspection. 

The needs of war brought about 
many other changes in the foundry 
industry. Prominent among these is 
the widespread use of specially heat- 
treated alloy ‘castings. This com- 
paratively new foundry technique, to 
which many were introduced only 
since the beginning of the war pe- 
riod, involves several new testing 
and inspection techniques, among 
which is hardness testing. 

Hardness testing of metals is, of 
course, not new. We used to think 
of hardness testing as applied only 


to small laboratory samples, but 
this new program of hardening 
large castings by liquid quenching 
made it necessary that we have some 
method of checking these heat- 
treating processes to make sure that 
the castings, as shipped, meet the 
specifications for hardness. For the 
most part, these hardness tests are 
made with a so-called portable 
Brinell tester. 


This apparatus consists of a small 
fixture for holding a _ standard 
Brinell ball in contact with both the 
casting and a small bar of known 
hardness. The fixture is struck a 
sharp blow with a hammer, which 
ygoduces simultaneously an impres- 
sion in the bar and in the casting. 
The diameters of both of these im- 
pressions are measured. Knowing the 
hardness of the standard bar, the 
hardness of the casting can be cal- 
culated from the ratio of the impres- 
sions as measured. 


This method of hardness measure- 
ment is, of course, subject to many 
errors, and under normal conditions 
is none too reliable for exacting 
work, yet it has been a definite help 
in obtaining castings of good quality 
and castings that meet customers’ 
requirements. 


Laboratory Tests 

Often we do not think of our 
routine laboratory tests as being 
inspection procedures, but in reality 
they are a phase of inspection since 
they are made solely to insure the 
highest quality obtainable and to 
make certain that the product meets 
the customer’s specifications. 

The use of the metallurgical 
microscope for checking our heat- 
treating and melting processes is 
well established, and does not merit 
any lengthy discussion at this time 
other than to point out that it is an 
excellent example of laboratory 
equipment that is used to good 
advantage in the control of quality. 

The tensile testing of steel has 
long since been a standard part of 
inspection procedure since it is uni- 
versally required in practically all 
specifications. This method of test- 
ing has been quite highly developed 
for some time, and there has been 
very little added in late years except 
a few refinements in the equipment 
available. Some producers have been 
required to add stress-strain record- 
ers to obtain certain data in connec- 
tion with some alloy steel, but its 


73 





i s: 














application is still somewhat limited. 

Impact testing was developed sev- 
eral years ago, but has never been 
so widely used until the requirements 
of production made it necessary. The 
use of some ordnance material in 
extremely cold climates has‘ indi- 
cated that steel may have radically 
different properties at these low 
temperatures than was indicated by 
tests made at room temperatures. 

From this has developed some 
new techniques for testing the metal 
at temperatures as low as 40° F. 
below zero. This program has 
shown many interesting things to 
date and holds promise of many 
other developments for the future. 

One other phase of inspection 
that may well be presented for con- 
sideration is the use of quality con- 
trol charts. This is a comparatively 
new development in inspection which 
the Army Ordnance Department has 
been instrumental in bringing before 
the -industry. 

This is a system of statistical 
treatment of inspection results which 
is kept in chart form. These charts 
are based upon certain mathematical 
laws of probability, and in the 
treatment of large bodies of inspec- 
tion data present a very good pic- 
ture of past performance. These 
laws of probability made it possible 
to predict with reasonable certainty 
what future performance should be. 

If these charts indicate at any 
time that performance is not follow- 
ing the predicted pattern, then some 
point in the process has gone “hay- 
wire” and requires immediate atten- 
tion. Oftentimes, definite trends in 
results, one way or another, can be 
detected before the process actually 
goes out of control and, if the inves- 
tigation is prompt and thorough, the 
trouble often can be found and cor- 
rected before it is too late. 

The subject of quality control 
charts is quite large. A thorough 
discussion would be beyond the 
scope of this paper. Experience 
along these lines has not been exten- 
sive, but we have made a small 
beginning in this application and are 
finding the results interesting and 
helpful. 

In conclusion, the author wishes 
to express appreciation for the valu- 
able counsel and advice given in 
the preparation of this paper by 
R. O. Tibbals, Chief Process Inspec- 
tor at the East St. Louis Works of 
the American Stee] Foundries. 
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FOUNDRY SOCIETIES 
Hold Joint Educational Meeting 


On Octoser 5, 1945, the 
first meeting of a Joint Committee 
on Education, the personnel of 
which is composed of four repre- 
sentatives from each of the follow- 
ing societies, Gray Iron Founders’ 
Society, Steel Founders’ Society of 
America, Malleable Founders’ So- 
ciety, and the American Foundry- 
men’s Association, was held in Cleve- 
land to discuss ways and means of 
improving knowledge of the foundry 
industry in the educational facilities 
of the country. At this committee 
meeting two subcommittees were ap- 
pointed, one to work with and sur- 
vey high school and trade school co- 
operation, and secondly, to establish 
closer relations with colleges and 
universities. 

On January 23, the latter group 
held a meeting in Cleveland, at 
which the following members of the 
subcommittee were present: A. C. 
Denison, Fulton Foundry & Machine 
Co., Cleveland, representing Gray 
Iron Founders’ Society; R. W. Cran- 
ell, Lehigh Foundries, Inc., Easton, 
Pa., representing the Malleable 
Founders’ Society; S. C. Wasson, 
National Malleable & Steel Castings 
Co., Chicago, representing Malleable 
Founders’ Society; F. G. Sefing, In- 
ternational Nickel Co., New York, 
representing American Foundry- 
men’s Association; J. M. Price, Ferro 
Machine & Foundry Co., Cleveland, 
representing Gray Iron Founders’ 
Society; and R. L. Collier, Execu- 
tive Secretary, Steel Founders’ So- 
ciety of America, Cleveland. 

Due to circumstances over which 
they had no control, C. W. Briggs, 
Steel Founders’ Society of America, 
representing that organization, and 
Peter E. Kyle, Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass., representing American 
Foundrymen’s Association, could not 
be present. In addition, H. S. Colby, 
Malleable Founders’ Society; An- 
thony Haswell, Dayton Malleable 
Iron Co., Dayton, Ohio; J. H. Lans- 
ing, Malleable Founders’ Society; 
and N. F. Hindle, American Found- 
rymen’s Association, also were pres- 
ent. 

Before the meeting was formally 
opened, Anthony Haswell, Dayton 
Malleable Iron Co., Dayton, Ohio, 


Chairman of the Joint Committee, 
outlined the duties of the subcom- 
mittee. The first order of business 
was the election of a Chairman and 
Secretary. Mr. Price was elected 
Chairman and Mr. Collier, Secretary. 

Two objectives of the committee 
were stated: (1) to develop a sug- 
gested or tentative curriculum de- 
signed to meet the requirements of 
the foundry industry for college 
graduates better equipped for devel- 
opment to top foundry technicians 
and executives, (2) to determine 
whether such curriculum is practical 
from the standpoint of one or more 
universities, and to ascertain which 
of the leading engineering schools or 
colleges would be receptive to the 
establishment of such a course of 
study in their institutions. The first 
objective of the committee was dis- 
cussed at great length and a tenta- 
tive group of subjects selected which 
would be of vital interest to those 
who might enter the foundry indus- 
try from universities. The second 
objective was also discussed at 
length, and some six universities 
would be contacted in the prelimi- 
nary work outlined in objective (2) 
to ascertain those institutions’ atti- 
tude toward the proposed program. 
Members of the committee were 
assigned to contact the respective 
universities, who will present reports 
of their work at the next meeting of 
the committee, the time and place 
of which is to be designated by 
Chairman Price. 


Defects Committee Is 
Editing Book Material 


REGULAR MONTHLY MEETING 
of the Gray Iron Division Commit- 
tee on Analysis of Casting Defects 
was held at the offices of the Asso- 
ciation on January 19. The purpose 
of this meeting was to review and 
edit the various causes of defects in 
gray iron castings, and to prepare 
for a publication of these causes. It 
is hoped that this publication may 
be available before the 50th Annual 
Meeting. 

According to present plans, two 
sessions of the Gray Iron Shop Oper- 
ation Course will be under the direc- 
tion of this committee. 
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Roy J. .~-— Gen. Fore., Carnegie-Illinois Steel Corp., Chicago. 
Harland a4 Bay Foreman, Carnegie-Illinois Steel Co Chicago. 
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CINCINNATI DISTRICT CHAPTER 
Charles V. Appel, Met., The Bauer Bros. Co., Springfield, Ohio. 
Ping-Kao Hen, Cincinnati. 
Marion F, Hunt, Molder Fore., Dayton Malleable Iron Co., Dayton, Ohio. 
Irving Stephens, Supt., The Advance Foundry Co., Dayton, Ohio. 


DETROIT CHAPTER 


Lyle C. Beaudoin, Sales Repr., Chas. Taylor Sons Co., Cincinnati. 

Crary Davis, Asst. Chief Met., Aluminum Co. of America, Detroit. 

pc a Dickinson, Sales, Eastern Clay Products, Inc., Detroit. 

Ralph 1 F. Greene,’ Chemist & Met., Detroit Brass & Malleable Works, 
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Rubie O. Harrell, Personnel & Labor Man, Packard Motor Car Co., 
Detroit. 
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Arthur Bourassa, Fdry. Fore., Canada Iron Foundries, Three Rivers, Que. 

Claude Bourassa, Werner G. *Smith, Toronto, Ont. ‘ 

William Davis, Fdry. Fore., Montreal Bronze Ltd., Montreal, 

C. S. Dinsmore, Grenville Castings Ltd., Merrickville, 

R. L. Guilmette, Prod. Dept. Clerk, La Compagine J. A " Gosselin Ltee., 
Drummondville, 
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cundino Ruiz, Dinawarca M "IF Dept. 5, Mexico, D.F. 
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NORTHEASTERN OHIO CHAPTER 
Donald R. Harper, Manufacturer’s Representative, Cleveland. 
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nel S, Williams, Prod. Mgr., Mutual Foundry Go. F Parkin Pa. 
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John Keohn, Jr., e hary. E Engr., Mikionoe Industries, St. or el Ont. 
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TEXAS CHAPTER 
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TOLEDO CHAPTER 
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A. Kliebhan, National Grinding Wheel Sales Co., Milwaukee. 
Aactoh James Popvich, Met., Allis Chalmers Mfg. Co., West Allis, Wis. 
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Vernon Creten, Atlas Foundry & Machine Co., Tacoma, Wash. 
John W. Harvey, Factory Mgr., Kramer Machine & Engineering Products, 
one Kansas. 
R. Rowe, Vice President, R. H. Bouligny, Inc., Charlotte, N. C. 
Clarke W. Wilbur, Mech. Engr., Mexico Refractories Co., Grand Rapids, 
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Andrews, Coord. Officer, British Steel Founders Assn., Sheffield, 


England. 
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d’ Alliage slegers (S.O.F.A.L.) Paris, France. 

Antonio Lage, Owner, Usina Sta. Eugenia, Rio de Janiero, Brazil. 

Thomas Lewander, Ingenior, Hugho Montgomery AB, Stockholm, Sweden. 
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London W. 1, Engine. 
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we 

William "Turnbull, George Blair & Co., Ltd., Gateshead, England. 

ae Miniere du Haut- Katanga, Elisabethville, Belgian Congo. 
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Foundry Personalities 





J. T. Llewellyn, president, Chi- 
cago Malleable Castings Co., Chi- 
cago, has been elected chairman of 
the board. He will be succeeded 
as president by W. L. Beaudway, 
formerly executive vice-president. 
Leon J. Wise, past chairman, Chi- 
cago chapter, was named assistant 
to the president. L. F. Hartwig has 
been made general manager and 
O. P. Fehrenbach, works manager. 


‘ 


John W. Leslie, president, Sig- 
node Steel Strapping Co., has been 
elected to the Board of Directors, 


American Foundry Equipment Co., 
Mishawaka, Ind. 


Wm. B. Given, Jr., president, 
American Brake Shoe Co., New 
York, has announced the purchase 
of Joliette Steel Ltd., Joliette, Que. 


Fred T. H. Youngman, formerly 
executive vice-president, has been 
elected president, Jessop Steel Co., 
Washington, Pa. He succeeds R. 
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Edson Emery, who was made chair- 
man of the board. Three new direc- 
tors have been added to the Jessop 
board of directors. They are W. C. 
Buchanan, president, Globe Steel 
Tubes Co., Milwaukee; Andrew J. 
Dallstream, senior partner, Pam, 
Hurd & Reichmann, Chicago; and 
Linwood A. Miller, Chicago. 


Louis S. Cates, president, Phelps 
Dodge Corp., New York, and H. 
Donn Keresey, president, Anaconda 
Wire & Cable Co., New York, have 
been named to serve on the non- 
ferrous metals division of the Dis- 
abled American Veterans National 
Service Fund. 


C. Q. Wright has returned to 
the Whiting Corp., Harvey, IIl., in 
the capacity of vice-president deal- 
ing with special staff work. Mr. 
Wright served as a submarine com- 
mander in World War II. He was 
vice-president in charge of sales un- 
til he left to join the U. S. Navy 
after Pearl Harbor. 





. Westin, Fdry. Engr., A B Westin & Backlund, Stockholm, Sweden. 


Lt. Gen. Levin H. Campbell, 
army chief of ordnance (retired), 
has been elected a vice-president, 
International Harvester Co., effec- 
tive March 1. Gen. Campbell will 
be a coordinator of the company’s 
general physical expansion pro- 


gram. 





W. E. Mahin 


C. 9. Wright 


Dr. Edward Uhler Condon has 
been appointed Director, National 
Bureau of Standards, Washington, 
D. C., succeeding Dr. Lyman J. 
Briggs, who is retiring. 


W. E. Mahin, formerly Manager 
Metallurgical Engineering, Mate- 
rials Engineering Department, 
Westinghouse Electric Corp., East 
Pittsburgh, Pa., has taken up a new 
position with the Armour Research 
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Foundation, Chicago, effective 
January 21, 1946. Mr. Mahin will 
act as Chairman of the Metals and 
Minerals Division of the Founda- 
tion. He is well-known to many 
A.F.A. members through his long 
connection with A.F.A. activities, 
especially in the field of Gray Iron: 
H. C. Amtsberg, formerly Man- 
ager of the Metallurgical Applica- 
tion Section, has been appointed to 
the position at Westinghouse for- 
merly occupied by Mr. Mahin. 


L. L. Andrus, vice-president in 
charge of sales, American Foundry 
Equipment Co., Mishawaka, Ind., 
has announced a number of sales 
territorial changes. A. H. Freeman, 
formerly sales engineer, Detroit, has 
been appointed sales representative, 
Milwaukee. Vernon S. Spears, who 
had served in the Northern Indiana 
sales territory, is now sales repre- 
sentative for most of Indiana. 
Charles E. Ludwig, formerly sales 
representative, St. Louis, has been 
appointed sales representative, Buf- 
falo, N. Y. Donald E. Matthews, 
formerly with Soreng-Mannegold 
Co., Chicago, has been named St. 
Louis territory sales representative. 
Joseph F. Underway, formerly field 
manager, East Texas Electric Steel 
Co., Longview, Texas, has been 
appointed sales representative with 
headquarters in Houston, Texas. 
Robert A. Campbell has been named 
Canadian sales engineer with head- 
quarters in Toronto, Ont. He was 
formerly connected with Salem 
Engineering Ltd. G. R. Bryant, 
formerly a sales engineer, General 
Electric Co., is a sales engineer in 
the Detroit office. John N. Harper 
has been appointed sales representa- 
tive with headquarters in Pitts- 
burgh, Pa. 


Gordon T. Williams, an A.F.A. 
member, has been named materials 
engineer in the Engineering Depart- 
ment, Pratt & Whitney Aircraft 
Div., United Aircraft Corp., East 
Hartford, Conn. W. Paul Eddy, Jr., 
formerly materials engineer, was 
made chief of engineering opera- 
tions. 


N. A. Kahn, chief metallurgist, 
New York Naval Shipyard, New 
York, was awarded the Meritorious 
Civilian Service Award by the Navy 
Department on December 11, 1945. 
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N. A. Kahn B. A. Irwin 


This award was presented in appre- 
ciation of his outstanding services 
and achievements during World 
War II. The citation specifically 
relates his achievements in estab- 
lishing foundry control procedures 
and in foundry development work 
which improved yield during the 
critical years of World War II and 
for his pioneering in the field of 
radium radiography. 

Mr. Kahn is a charter member of 
the A.F.A. Metropolitan chapter. 


Bruce A. Irwin has been appoint- 
ed sales manager, Hammel-Dahl 
Co., Providence, R. I. He was for- 
merly secretary, Petroleum Admin- 
istration, War’s Materials Coordi- 
nating Committee. 


Jack W. Wheeler, formerly light 


metals consultant, Reynolds Metals 


Co., Springfield, Mass., has severed 
his Reynolds connection and now 
is established as a light metals con- 
sultant in Springfield under the 
name of Wheeler Consultancy. 

Mr. Wheeler presented the Brit- 
ish exchange paper at the 1944 
A.F.A. Convention, on behalf of the 
author, and previously was head of 
the permanent mold foundries, Rolls 
Royce, England. He expects to re- 
main in this country and is taking 
an active part in the A.F.A. Alumi- 
num and Magnesium division. 


Lee Woehlke, formerly core room 
superintendent, Spring City Div., 
Grede Foundries, Inc., Milwaukee, 
is now with Lakey Foundry & Ma- 
chine Co., Muskegon, Mich. 


Ralph H. Hopp has been ap- 
pointed librarian, Battelle Memorial 
Institute, Columbus, Ohio. Prior to 
accepting his position with Battelle, 
Mr. Hopp was in charge of the 
technical information service, Bitu- 











J. O. Logan H. P. Smith 


minous Coal Research, Inc., Pitts- 


burgh, Pa. 


John O. Logan has been appoint- 
ed an assistant general manager of 
sales. The Mathieson Alkali Works, 
Inc., New York. Harry P. Smith 
has been named New York district 
sales manager of that concern. 


Victor Rowell recently joined the 
technical sales service, core oil divi- 
sion, Velsicol Corp., Chicago. He 
was formerly associated with the 
metallurgy department, Buick Mo- 
tor Co., Flint, Mich. 


R. J. Kelly, foundry superintend- 
ent, American Skein & Foundry 
Co., Racine, Wis., for the past 25 
years, has resigned his position. Mr. 
Kelly is a charter member and for- 
mer director of the A.F.A. Wiscon- 
sin chapter. 


Harry Yehle, a former appren- 
tice and journeyman at the Vilter 
Mfg. Co., Milwaukee, has been ap- 


pointed foundry instructor at the 


American Seating Co., Grand Rap- 
ids, Mich. 


Theodore C. Ekman has been 
appointed assistant factory manager, 
Peninsular Grinding Wheel Co., De- 
troit. Mr. Ekman joins Peninsular 


after serving thirty-two months. in 
the U. S. Navy. 
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Wisconsin 


J. &. Kropka, 
Chain Belt Co. 
Chapter Reporter 


IN THE REGULAR monthly 
A.F.A. meeting held January 11, the 
steel group of the Wisconsin Chapter 
presented a discussion on, “Some 
Reconversion Problems of the Steel 
Foundry.” Leroy E. Everett of the 
Lester B. Knight & Associates, Chi- 
cago, headlined the event. 

Mr. Everett’s talk covered two 
main points, starting with the im- 
portance of organization within the 
plant itself, establishing clear cut 
lines as to authority and responsibil- 
ity, whereby morale is kept high, 
and production and quality are 
maintained. The second point cov- 
ered the need for good equipment 
and its application, and correct 
utilization of floor space. 

Mr. Everett pointed out that many 
plants have the proper modern 
equipment but fail to get the most 
out of it because the pace of the 
new equipment is set by some obso- 
lete production procedure. One ex- 
ample given concerned a modern 
shakeout utilizing a wheelbarrow for 
removal of castings. 

After his talk Mr. Everett showed 
and explained a number of slides 
of various foundry operations. He 
pointed out the good and the bad 
methods, and how a few simple rear- 
rangements could result in improved 
operations. 

In a joint session on malleable 
and gray iron, L. P. Robinson of 
Werner G. Smith Co., Cleveland, 
spoke on “Core Room Variables.” 
Mr. Robinson pointed out that the 
type of sand used is of utmost im- 
portance. The sand and oil ratio 
should be closely watched, he stated, 
and will vary considerably according 
to the type of castings being made. 
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Sand and oil ratios, the speaker said, 
vary from 30 to 1 to 80 to 1. The 
variation depends upon the type of 
mixer used as well as ovens and 
binders employed. 

In using binders, Mr. Robinson 
stated, one should know their physi- 
cal as well as chemical characteris- 
tics in order to obtain best results. 
Practically any binder can be used 
if its mixing and baking are con- 
trolled. In baking cores, in the old 
days the rule used to be one hour 
bake for each inch of sand. This 
rule still applies, although faster bak- 
ing is done in continuous ovens. 


Detroit 


Tue Detroir CHAPTER, re- 
newing the lecture series so success- 
fully held prior to the war, recently 
completed a four weeks’ Foundry 
Lecture Course. Outstanding talks 
and excellent attendance proved that 
local foundry management is taking 
full advantage of every eens 
to train its personnel. 

Beginning on January 18, two 
sessions were held each week through 
February 8, four lectures being 
offered on gray iron, two on steel, 


Joe Risney and Everett Carpenter, 
chairman and co-chairman, Wiscon- 
sin chapter Christmas party. 


(Photo courtesy John Bing, 
A. P, Green Fire Brick Co.) 








one on aluminum and magnesium, 
and one on brass and bronze. W. B. 
McFerrin, Electro Metallurgical Co., 
was instrumental in organizing the 
work as Chairman of the Lecture 
Course Committee. Chapter Vice 
Chairman, A. H. Allen, Penton Pub- 
lishing Co., acted as registrar, and 
all sessions were given at the Rack- 
ham Educational Memorial. 

Men well known in the foundry 
industry addressed each session. 
Speakers on gray iron included: 

N. F. Hindle, American Foundry- 
men’s Association, on “Design and 
Its Effect Upon Quality of Cast- 
ings.” 

Fred G. Sefing, International 
Nickel Co., on “Molding, Gating 
and Heading.” 

William Pennington, Carrier Corp., 
on “Theoretical Cupola Operations.” 

Harold Bement, Campbell, Wyant 
& Cannon Foundry Co., on “Prac- 
tical Cupola Operations.” 

Speakers on steel, and their sub- 
jects were as follows: 

Victor Zang, Unitcast Corp., on 
“What Is Wrong in Steel Molding 
and Core Making?” 

H. Bogart, Ford Motor Co., on 
“What Is Wrong in Steel Melting, 
Cleaning and Heat Treating.” 

Speakers on non-ferrous metals, 
and their subjects: 

W. B. George, R. Lavin & Son, 
on “Defects in Brass and Bronze 
Castings.” 

Les Brown, Magnesium Fabrica- 


tors, Inc., on “Aluminum and Mag- 


nesium Castings.” 


Philadelphia 


E. C. Troy, 
Dodge Steel Co. 
Chairman, Publicity Committee 

Mempeers of the Philadelphia 
Chapter of A.F.A. came out to the 
January 11 meeting in force to wel- 
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FEBRUARY 20 

Twin City 

Curtis Hotel, Minneapolis 

L. F. Tucker 

City Pattern Works 

“Cooperation Between Patternmaker 
and Foundry” 


Connecticut Non-Ferrous 
Foundrymen's Association 

Joseph Dixon Crucible Co. 
“Recommended Practices in the 
Use of Crucibles” 


FEBRUARY 21 


Canton District 

Mergus Restaurant, Canton 
Oxtp Timers NIGHT AND 
ROUNDTABLE 


Detroit 
Rackham Educational Memorial 
ROUNDTABLE 


FEBRUARY 22 


Ontario 

Royal York Hotel, Toronto 
H. F. Taytor 

Naval Research Laboratory 


FEBRUARY 23 


Chicago 
Stevens Hotel 
ANNUAL LapiEs’ NIGHT 


FEBRUARY 25 


Northwestern Pennsylvania 
Moose Club, Erie 

Tom BarRLow 

Battelle Memorial Institute 
“Cupola Practice’ 


Central Ohio 

Chittenden Hotel, Columbus 

B. P. MULCAHY 

Citizens Coke & Gas Utility 
“Cupola Operations and Foundry 
Coke Specifications” 


FEBRUARY 28 


Michiana 
Indiana Club, South Bend, Ind. 
ANNUAL LapiEs’ NIGHT 
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MARCH | 


Chesapeake 

Engineers Club, Baltimore, Md. 
N. J. DuNnBEcK 

Eastern Clay Products, Inc. 
“Synthetic Sand” 


Western New York 

Hotel Touraine, Buffalo 

Mitton P. SCHEMEL 
Symington-Gould Corp. ' 
“Modern Cleaning Room Practice” 


MARCH 4 


Central Indiana 

Athenzum, Indianapolis 
Henry F. HAGEMEYER 
Castings Patent Corp. 
“Gating Theories in Practice” 


MARCH 5 


Michiana 


Hotel Spaulding, Michigan City, Ind. 


FraNnK G. STEINEBACH 
“The Foundry” 


MARCH- 7 


Saginaw Valley 

Fischer’s Hotel, Frankenmuth, Mich. 
J. A. GiTzENn 

Delta Oil Products Co. 

“Core and Mold Washes” 


MARCH 8 


Wisconsin 
Hotel Schroeder, Milwaukee 
GENERAL MEETING 


Northern California 

Engineers Club, San Francisco 
Frep G. SEFING 

International Nickel Co. 
“Gating and Risering” 


Eastern Canada & Newfoundland 
Mt. Royal Hotel, Montreal 
Quiz NicHT 


Philadelphia 

Franklin Institute 

Dr. R. K. MARSHALL 

Fels Planetarium 

waitomic Energy in War and Peace” 


tral New York 

ndaga Hotel, Syracuse 

Ry C. WINTE 

orthington Pump & 

Machinery Corp. 

“Gates and Risers for Sound Castings” 


MARCH I! 


Cincinnati District 

Engineering Society Headquarters 
Cincinnati 

H. W. Dretrert 

Harry W. Dietert Co. 

“Mold Atmosphere” 


MARCH 12 


Rochester 

Seneca Hotel, Rochester 
B. L. Simpson 

National Engineering Co. 


MARCH 14 


Texas 

Fort Worth 

Electro Metallurgical Corp. 
“Foundry Practice as Related to 
Cast Steel’ 


St. Louis District 

DeSoto Hotel, St. Louis 

J. A. RASSENFOssS 

American Steel Foundries 

“The Importance of Sand Control 
and Sand Testing” 


MARCH 15 


Toledo 
Toledo Yacht Club 


MARCH 19 

Twin City 

Curtis Hotel, Minneapolis 
Frank Ross 

E. F. Houghton & Co. 
“Lubrication and Maintenance 
Problems in a Foundry” 


MARCH 21 


Detroit 
Rackham Educational Memorial 
“Good Housekeeping in the Foundry” 
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(Photos courtesy John Bing, 
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Two groups representative of those 
who celebrated the Wisconsin chap- 
ter Christmas party. 


come their speaker of the evening 
Nathan Janco, Centrifugal Casting 
Machine Co., Tulsa, Okla. C. L. 
Lane, Florence Pipe & Foundry Co., 
acted as technical chairman and 
added to the meeting’s success by 
his remarks on the use of the cen- 
trifugal method of casting. 

Mr. Janco made clear the termi- 
nology regarding centrifugal casting 
by explaining the differences be- 
tween true centrifugal casting, semi- 
centrifugal casting, and centrifuging. 
He discussed the advantages of cen- 
trifugal force as an aid in the manu- 
facture of steel, iron and non-ferrous 
castings. Slides illustrated the various 
types of gating and risering which 
can be used. 


Eastern Canada - Newfoundland 

Tue INITIATIVE in apprentice 
training has been assumed by the 
Eastern Canada and Newfoundland 
chapter as the result of a survey 
conducted recently. Returned serv- 
icemen receive a refresher course, 
and night school students obtain 
valuable instruction through the 
1945-46 Educational course spon- 
sored by the chapter at the Montreal 
Technical School’s foundry, Mont- 
real, Que., Canada. 

Foundries unanimously agreed the 
Eastern Canada and Newfoundland 
chapter should assume responsibility 
for guiding and co-ordinating ap- 
prentice training and assisting the 
Provincial educational authorities, 
according to Chapter Chairman G. 
E. Tait, Dominion Engineering 
Works Ltd., Vice-Chairman Henry 
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Louette, Warden King Ltd., and 
Director A. E. Cartwright, Robert 
Mitchell Co. Ltd. Plans are being 
made for a program of practical 
training in the apprentice’s own 
shop with related training to be 
given in a school. 

Under the chairmanship of Henry 
Louette, the chapter’s Education 
committee has arranged a series of 
sound films depicting a variety of 
foundry operations. The films serve 
as a review for chapter members and 
returned servicemen. In addition 
they form part of the classroom in- 
struction of evening courses in pat- 
ternmaking and foundry practice 
organized earlier by the chapter. 
The evening courses are taught two 
nights a week from October 1, 1945 
to March 1, 1946 to men already at 
work in local foundries. Costing 
only one dollar to others, the five 
film sessions are free to students and 
have been made available to ex- 
servicemen as well. 


Central New York 
John A. Feola, 
Crouse-Hinds Co. 
Chapter Reporter 

THE CENTRAL NEw YORK 
Cuapter, A.F.A., held its. regular 
monthly dinner meeting at the 
Onondaga Hotel, Syracuse, on Janu- 
ary 11. Chairman E. G. White, 
Crouse-Hinds Co., presided and in- 
troduced the speaker, M. T. Gan- 
zauge, General Railway Signal Co., 
Rochester, N. Y. 

Mr. Ganzauge, who is well known 
to the Central New York Chapter 
as one of the original members and 
was instrumental also in establish- 
ing the Rochester Chapter, was se- 
lected by the government as a mem- 
ber of a board to investigate German 
industrial capacity, particularly in 
the foundry industry, shortly after 
V-E day. Using slides made from 
photographs he had personally taken, 
the speaker gave a splendid descrip- 
tion of his trip which included 
foundries and steel mills in several 
industrial districts of Germany, Aus- 
tria and Czecho-Slovakia. 

According to Mr. Ganzauge, Ger- 
many had performed considerable 
work with centrifugal castings. This 
was necessary because of the sub- 
stitution of chrome-steel for bronze, 
which was very scarce. Castings of 
1/32 in. sections were successfully 
cast centrifugally in steel, and gun 





barrel castings weighing tons ‘lso 
were turned out by this process. 

Various types of molding and core 
sands used in European foundries 
were also described by Mr. Ganzauge. 
as well as methods of gating, sand 
conditioning, and mold handling. 
The blowing of cores was used more 
extensively in German coremaking 
than in this country, even small 
foundries having coreblowing equip- 
ment. 

The speaker pointed out that the 
workers consisted primarily of girls, 
women and prisoners. Mechanized 
equipment was widely used and pro- 
duction schedules were surprisingly 
high for the type of help available. 

Some of Mr. Ganzauge’s slides 
were of bombed-out foundries and 
steel mills, showing the terrific de- 
struction wrought by our aerial at- 
tacks. Nevertheless, according to their 
records, German casting production 
reached its peak in the fall of 1944. 

By interspersing his technical de- 
scriptions with various non-technical 
sidelights, Mr. Ganzauge held atten- 
tion throughout his talk. The high 
interest in the subject was evidenced 
by numerous questions at the con- 
clusion of the lecture, and proved 
that this was one of the most inter- 
esting: sessions the chapter has ever 


held. 


St. Louis District 


Lee H. Horneyer, 
Industrial Specialties 
Chapter Secretary-Treasurer 


THE REGULAR MEETING of the 
St. Louis District Chapter, held on 
January 10, was opened by Chair- 
man Walter E. Illig, Banner Iron 
Works, with an attendance of 85. 
Following the reading of minutes, 
R. T. Leisk, American Steel Foun- 
dries, as Chairman of the Program 
Committee gave a brief resume of 
the February meeting and requested 
members to invite their executives 
and guests to attend. Walter Zeis, 


-Midwest Foundry Supply Co., Chair- 


man of the Membership Committee, 
reported a membership of 215 as of 
January 10. 

Chairman Illig introduced the 
speaker, A. C. Denison, president of ~ 
Fulton Foundry» & Machine Co., 
Cleveland, on the subject of “Cast- 
ings versus Weldments.” Mr. Deni- 
son first extended greetings from the 
Cleveland Chapter, giving a brief 
summary of plans for the National 
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Convention of A.F.A. in May, and 
extended an invitation to all to 
attend. 

The speaker offered an interesting 
discussion of -the merits of castings 
especially in the heavy machinery 
industry, emphasizing the following 
advantages: Rigidity, machinability 
without distortion, compression, 
wear resistance, damping properties, 
heat resistance, corrosion resistance, 
and lower cost of intricate design, 
especially where finish is necessary. 
He emphasized his points with slide 
illustrations. 


Philadelphia 


E. C. Troy, 
Dodge Steel Co. 
Chairman, Publicity Committee 


Tue supject “Cast Iron—A 
New Engineering Material” proved 
sufficiently provocative to attract 150 
members and guests to the December 
7 meeting of the Philadelphia Chap- 
ter, held at the Engineers Club, 
Philadelphia. Chapter Chairman 
John W. Robb, Jr., Hickman Wil- 
liams Co., presided, and W. J. 
Diederichs, Autocar Co., acted as 
Technical Chairman and introduced 
the speaker. 

In the absence of the paper’s 
author, B. F. Shepard of Ingersoll 
Rand Co., Phillipsburg, N. J., in 
Europe at the time, Mr. Shepard’s 
associate R. B. Fisher gave an ex- 
cellent presentation, covering several 
phases of production control. 

He stressed the possibilities of high 
tensile cast iron where such iron 
can be depended upon from casting 
to casting and from day to day, and 
pointed out that strength can be a 
suitable substitute for ductility in 
many engineering applications. In 
such applications, he said, the engi- 
neer would consider use of non- 
ductible metals if he could rely on 
consistently high strength values in 
castings. 

Mr. Fisher emphasized the need 
for foundry control to assure the 
engineer of uniformity in the high 
tensile irons. His remarks touched 
on proper analytical methods for 
carbon determination, proper use of 
alloys, and potentialities of heat 
treatments usually given only to 
steels. 

The speaker offered an interesting 
story on gating practice, illustrated 
by a movie showing the action of 
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molten metal in various gating ar- 
rangements. He ably pointed out the 
inconsistencies of foundry gating 
practice with well established funda- 
mental hydraulic principles. 


New England Association 
Merton A. Hosmer, 


Hunt-Spiller Mfg. Corp. 
Association Reporter 


CELEBRATING the 50th anni- 
versary of the New England Foundry- 
men’s Association, over 300 members 
and guests attended the group’s an- 
nual meeting held January 9 at the 
Hotel Gardner, Boston. During the 
evening the election of officers and 
an Executive Committee was held, 
the following being elected: 

President, B. W. Hagerman, Rice- 
Barton Corp., Worcester, Mass.; 
Vice-President, D. L. Parker, Gen- 
eral Electric Co., Lynn, Mass.; 
Treasurer, Arthur W. Gibby, East 
Boston, Mass.; Secretary, Ernest F. 
Stockwell, Barbour-Stockwell Co., 
Cambridge, Mass., reelected. 

Members of the Executive Com- 
mittee whose election was announced 
at the meeting include: Arthur F. 
Dockery, H. & B. American Machine 
Co., Pawtucket, R. I.; Frederick M. 
Fitzgerald, Draper Corp., Hopedale, 
Mass.; Thomas I. Curtin, Jr., Walt- 
ham Foundry Co., Waltham, Mass.; 
Thomas R. Walker, Warren Pipe 
Co. of Mass., Inc., Everett, Mass. ; 
and Charles A. Reed, Rogers-Brown- 
Lavino Co., Cambridge, Mass. 

President M. A. Hosmer, Hunt- 
Spiller Mfg. Co., Boston, presided at 
the Golden Anniversary celebration, 
at which no formal talks were pre- 
sented. The group voted to hold the 
Sixth New England Regional Con- 
ference, March 29-30, at Massachu- 
setts Institute of Technology. Walter 
M. Saunders, Jr., was chosen chair- 
man, and M. A. Hosmer vice chair- 
man of the Conference Committee. 


Cincinnati District 


Wm. H. Hoppenjans, Jr., 
Star Foundry Co. 
Chapter Secretary 


WITH A PROGRAM dedicated 
to “the future foundrymen of Amer- 
ica” 80 members and guests of the 
Cincinnati Chapter attended the 
regular monthly meeting, held Janu- 
ary 14 at Engineering Society Head- 
quarters, Cincinnati. The program 
was directed to the attention of stu- 


dents and educational counselors of 
high schools and colleges in the 
chapter area, and 14 school repre- 
sentatives were present as chapter 
guests. 

Chapter Chairman A. W. Schneble, 
Sr., The Advance Foundry Co., wel- 
comed the students and instructors, 
along with past chairman Ed. King, 
Hill & Griffith Co. Mr. King pointed 
out the need for high caliber re- 
cruits in the castings industry. 

Speaker of the evening Tom Bar- 
low, Battelle Memorial Institute, 
Columbus, Ohio, presented an infor- 
mative and entertaining talk on 
“Cupola Practice.” He made a par- 
ticular appeal for closer foundry 
supervision so as to obtain continu- 
ously reproducible results from the 
cupola, instead of blaming “unpre- 
dictable factors” for its vagaries. 

As a result of the high interest 
shown by students and school au- 
thorities present, the chapter expects 
to make similar “educational nights” 
a regular feature of future meetings. 


Santen Canada - Newfoundland 


GS. D. Turnbull, 
Canadian Car & Foundry Co. Ltd., 
Chairman, Publicity Committee 


THE ReEcuLAR MONTHLY 
MEETING of the Eastern Canada and 
Newfoundland Chapter of A.F.A. 
was held at the Mount Royal Hotel, 
Montreal, on January 11, the oc- 
casion being National Officers’ 
Night. Guests of the chapter were 
National A.F.A. President F. J. 
Walls, International Nickel Co., De- 
troit, and Herbert F. Scobie, mem- 
ber of the Association’s National 
Headquarters Staff, Chicago. Mr. 
Scobie is engaged in working out the 
extensive educational program of 
A.F.A. 

President Walls, speaker of the 
evening, spoke at length on “Youth 
in the Foundry Industry.” In the 
course of his remarks he stated that 
there is a shortage of 250,000 men 
in the foundry industry of the 
United States, and he then devel- 
oped means of inducing the youth 
of the nation to become associated 
with the castings industry. 

Among many valid and sound 
suggestions which President Walls 
offered was the point that foundry 
education of some form should be 
offered boys of grade school age, in 
the same way that manual training 
has been available for many years. 
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He expressed the belief that many 
boys thus would be directed to the 
foundries by persuasion and _ basic 
training rather than by economic 
necessity alone. 

Mr. Scobie, who has been as- 
signed the responsibility for devel- 
oping the educational phases of the 
Association’s Technical Development 
Program, discussed some of the 
activities now under way nationally. 
. In particular, he stressed the major 
need for general public education 
to the necessity and importance of 
castings in the national fabric. 

The Chapter’s vote of thanks to 
the speakers was offered by A. E. 
Cartwright, Robert Mitchell Co. 
Ltd., St. Laurent, Que., Chapter 
Chairman, G. Ewing Tait, Dominion 
Engineering Works Ltd., Lachine, 
Que. Marking the special occasion 
in a suitable manner, the evening 
closed with light refreshments. 


Wisconsin 

CooPERATION with engineer- 
ing schools, according to a plan 
which could be followed profitably 
by other chapters, was discussed at 
a meeting of the Educational com- 
mittee of the Wisconsin chapter, 
January 25 at the Schroeder Hotel, 
Milwaukee. Under the chairman- 
ship of D. C. Zuege, Sivyer Steel 
Casting Co., Milwaukee, the com- 
mittee discussed a plan for sending 
two young men annually to the Uni- 
versity of Wisconsin, Madison, to 
study metallurgy; made arrange- 
ments for demonstrations to be given 
in the University of Wisconsin 
foundry; and discussed a lecture 
series for Marquette University, Mil- 
waukee. 

The committee tentatively ar- 
ranged to select from Wisconsin 
foundries two young men who show 
promise as foundrymen and who 
meet the entrance requirements of 
the university. These young men will 
work part time in the department 
of metallurgy as laboratory assist- 
ants while studying a four year 
course in metallurgy with special 
emphasis on foundry practice. 
Graduates under this plan are ex- 
pected to return to the foundry in- 
dustry with renewed enthusiasm and 
greater ability to solve foundry prob- 
lems. 

Experienced foundrymen will de- 
liver laboratory lectures and demon- 
strate foundry technique at the Uni- 
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versity of Wisconsin to supplement 
the regular foundry course now be- 
ing given to over 150 engineering 
students. Appearing at two-week in- 
tervals before small classes of about 
15 students, industrial foundryman 
will conduct six sessions on Sand 
Testing, Bench and Floor Molding, 
Core Making, Cupola Operation, 
Brass and Bronze Practice, and Elec- 
tric Furnace Steel Melting. Classes 
will last two hours in all cases ex- 
cept the furnace heats which will 
last four hours. 

The lecture series to be given by 
members of the Wisconsin chapter 
at Marquette University will prob- 
ably be presented before student 
engineering societies in accordance 
with tenative arrangements made by 
the Educational committee. 

Assistance of the type discussed in 
this meeting was incorporated in the 
A.F.A. National Educational Pro- 
gram as the result of a survey of 
engineering college deans. Outlined 
in the January AMERICAN FounpRy- 
MAN and discussed in the February 
issue, aid of this type forms an ex- 
cellent basis for cooperation between 
A.F.A. chapter educational commit- 
tees and engineering schools. 


Metropolitan 

C. J. Law, 

Worthington Pump & Machinery Corp., 
Chapter Reporter 


APPROXIMATELY 100 MEMBERS 
attended the January 7 “National 
Officers’ Night” meeting of the Met- 
ropolitan chapter, held at the Essex 
House, Newark, N. J. National 
President Fred J. Walls, Interna- 
tional Nickel Co., Detroit, was on 
hand to discuss some of the aims 
and accomplishments of the Associ- 
ation, National Director Harold H. 
Judson, Goulds Pumps, Inc., Seneca 
Falls, N. Y., was present and he ex- 
tended greetings on behalf of other 
A.F.A. chapters. 

T. D. Parker, Climax Molybde- 
num Co., New York, as immediate 
past president of the chapter, was 
presented with a token of apprecia- 
tion for his services to the group. 
N. A. Kahn, principal metallurgist, 
New York Naval Ship Yard, New 
York, was introduced by Chapter 
Chairman Horace A. Deane, Amer- 
ican Brake Shoe Co., as one of the 
few civilians decorated for outstand- 
ing work in the war effort. 

T. J. Wood, American Brake 


Shoe Co., as Technical Chairman, 
introduced the speaker of the eve- 
ning, James S. Vanick, research 
metallurgist, International Nicke! 
Co., who gave a talk on “Modern 
Cast Iron.” Mr. Vanick detailed 
progress made in controlling and ad- 
justing the graphite formation of 
cast iron through the use of inocu- 
lants and alloying elements, so as 
to produce the particular character- 
istics desired by the application engi- 
neer, such as high strength, wear 
resistance, corrosion resistance, and 
heat resistance. 

The so-called “captive” foundries 
have taken, and must continue to 
take, the initiative in developing the 
ultimate in cast iron, Mr. Vanick 
brought out, and in convincing engi- 
neers and designers that modern cast 
irons have possibilities which must 
not be overlooked. Attention was 
called to the excellent work being 
done by Allis-Chalmers Mfg. Co., 
West Allis, Wis., in producing dry- 
ing rolls of cast iron for use under 
pressure and temperature conditions 
which until recently were considered 
impossible. 

Those who attended the meeting 
agreed with Mr. Vanick’s expression 
of respect for cast iron which, 
despite the beatings it has taken 
time and again from other mate- 
rials, has always come back ‘with re- 
newed life and vigor. 


Connecticut Non-Ferrous 


Louis G. Tarantino, 
Niagara Falls Smelting & Refining Corp. 
Association Secretary 


S. W. CuapPELL, 8r., Electric 
Boat Co., Groton, Conn., was elected 
President of the Connecticut Non- 
Ferrous Foundrymen’s Association at 
the group’s December 19 meeting, 
held at the Hotel Taft, New Haven. 
At the same time Joseph Shannon, 
Jenkins Bros. Co., Bridgeport, was 
elected Vice President. 

Other officers selected by the group 
included: Treasurer, George S. King, 
Malleable Iron Fittings Co., Bran- 
ford, Conn., Secretary, Louis G 
Tarantino, Niagara Falls Smelting & 
Refining Corp., New Haven, Tech- 
nical Secretary, Frank D. Diana, 
Whipple & Choate Co., Bridgeport. 

Elected to the Executive Commit- 
tee were the following: Walter J. 
Kenney, North & Judd Co., New 
Britain; Earnest F. Stone, Manning 
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Maxwell & Moore Co., Bridgeport; 
D. Wesley Case, Belknap Mfg. Co., 
Bridgeport; Howard A. Phelps, 
Knapp Foundry Co., Guilford; T. 
Joseph Judge, Jenkins Bros. Co., 
Bridgeport. 

Following the elections, the eve- 
ning was devoted to a round-table 
discussion of various non-ferrous 
problems and to planning technical 
meetings for the year ahead. 


Northern California 


EDUCATIONAL COMMITTEES are 
being formed by many A.F.A. chap- 
ters. These committees are expected 
to serve as connecting links between 
the chapters and educational insti- 
tutions, for sponsoring exhibits of 
foundry products, maintaining news- 
paper contact, and promoting the 
Association’s national educational 
program. Names and addresses of 
chapter educational committee 
members will be published in an 
early issue of AMERICAN FouNDRy- 
MAN to facilitate exchange of infor- 
mation between the various chapters. 

Formation of an educational com- 
mittee was announced recently by 
the Northern California chapter. 
Headed by S. D. Russell, Phoenix 
Iron Works, chairman, the commit- 
tee consists of Donald L. Mason, 
Stanford University; Daniel Galla- 
gher, Daniel Gallagher Draying & 
Foundry Supplies; Charles J. P. 
Hoehn, Enterprise Engine and 
Foundry Co.; Ralph Hultgren, Uni- 
versity of California (Berkeley) and 
Harry A. Bossi, H. C. Macaulay 
Foundry Co. 


Twin City 
Paul Hesse, 
Union Brass & Metal Mfg. Co. 
Chapter Reporter 
THe Twin City CHAPTER 

Entertainment Committee did itself 
proud in planning and arranging 
the Chapter Christmas party, held 
December 20 at the Radisson Hotel, 
Minneapolis. Prime movers on the 
committee were: Ned Frost, E. R. 
Frost Co., Minneapolis; Clarence 
Becker, Union Brass & Metal Mfg. 
Co., St. Paul; Shelly Pufahl, Pufahl 
& Sons, St. Paul; Paul Richardson, 
D. W. Onan & Sons, Minneapolis; 
and H. M. Patton, American Hoist 
& Derrick Co., St. Paul. 

Everyone came prepared for a 
good time and certainly had one. A 
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(Photos courtesy John Bing, A. P. Green Fire Brick Co.) 


Good fellowship and frivolity were the keynote of Wisconsin’s annual 
Christmas party. 


“social” hour preceded the dinner, 
which called for a sumptuous buffet 
supper in the main ballroom. The 
menu included everything from 
baked ham and turkey to meat balls 
and French fried shrimp. 


After satisfying their appetites the 
foundrymen gave vent to their inner 
feelings by bursting out in song. 
They followed the bouncing ball 
through such old favorites as “Beer 
Barrel Polka,” “Sweet Adeline,” and 
“She was only a Molder’s Helper, 
but Gad how that Woman could 
Cook.” Francis Marrin, Marrin 
Foundry, Minneapolis, and Dick 
Smith, Sterling Wheelbarrow Co., 
took advantage of the situation to 
practice amateur choral direction. 

Further entertainment was pro- 
vided by M. C. Bud Jacobson and 
his show. Some prominent citizens 
found that Bud’s hand is quicker 
than the eye. 


Rochester 


Donald E. Webster, 
American Laundry Machinery Co., 
Chairman, Publicity Committee 


NATIONAL OrFFIcERs’ NIGHT 
was observed by the Rochester 
Chapter on January 8, when some 
90 members and guests gathered at 


the Hotel Seneca, Rochester, for 
dinner. 

The Chapter was honored by the 
presence of National President Fred 
J. Walls, International Nickel Co., 
Detroit. Mr. Walls reported on the 
standing of*the national organiza- 
tion and told something of the As- 
sociation’s plans under way for the 
future. He described some further 
publications now being prepared, 
and stated that the coming 50th 
Anniversary Foundry Congress in 
Cleveland gives promise of being the 
largest and finest ever staged by the 
Association. President Walls declared 
that one of the greatest needs of the 
industry is to bring in younger men, 
and he strongly urged that foundry- 
men interest their sons in careers in 
the foundry. 

M. T. Ganzauge, General Railway 
Signal Co., Rochester, a member of 
the Chapter board, presented a 
fascinating account of his recent ex- 
periences in Germany. Sent there 
by the U. S. Government to make 
a comprehensive study of various 
phases of the foundry industry, his 
report covered not only details of 
foundry practice but also personal 
experiences and observations. A 
number of excellent slides illustrated 
his talk. 

Secretary Carl Johnson reported 


83 


—— 


—————— 











on-the progress and growth of the 
Rochester Chapter during 1945. 
Guests on this occasion included J. 
R. Wark, Queen City Sand & Sup- 
ply Co., of the Western New York 
Chapter; C. K. Smith, Flight Of- 
ficer, U. S. Air Corps; W. R. Rourke 
and R. L. Dobrin, of Osborn Mfg. 
Co., and Paul Hogan, Gulf Oil Co., 
Venezuela. 


Southern California 


James B. Morey, 
International Nickel Co., Inc., 
Chairman, Publicity Committee 


ONE OF THE FINEST non-fer- 
rous. talks of the current season was 
given before the Southern California 
Chapter of A.F.A. at its monthly 
meeting, January 11, by George K. 
Dreher, Ampco Metals, Inc., Mil- 
waukee, on “A Practical Approach 
to Bronze.” Over 100 foundrymen 
and associates attended the event, 
held at a new meeting place, the 
Roger Young Auditorium, in Los 
Angeles. Judging from the favorable 
comments received from every quar- 
ter, this new arrangement may prove 
eminently satisfactory. 

Mr. Dreher, a National Director 
of A.F.A., comprehensively covered 
all phases of the application of vari- 
ous bronzes to machine tool com- 
ponents such as bearings, as well as 
other modern industrial machinery. 
He stressed the necessity for employ- 
ing clean home scrap in preparing 
bronze mixes, and gave considerable 
time to a discussion of heading and 
gating molds. Interesting items such 
as the solidification of the metal and 


Pictures taken at Wisconsin chapter’s 
Christmas party. 
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the use of ceramic risers, as well as 
non-sand molds, were mentioned. 

The speaker brought out some 
most interesting points concerning 
high-tensile aluminum bronze. The 
motion picture on the highlights of 
copper base alloys, called “Golden 
Horizons,” added much to the eve- 
ning’s success. 


Northwestern Pennsylvania 
A Spectan MEETING of the 
Northwestern Pennsylvania Chapter 
was held January 17 at the Frank- 
lin Club in Franklin, Pa., at the 
Exchange Hotel, attended by over 
fifty A.F.A. members and guests 
from Franklin, Grove City, Oil City 
and Erie. Several students from the 
local high school also were present. 
Director T. H. Beaulac, Chicago 
Pneumatic Tool Co., Franklin, pre- 





























National President Fred J]. Walls, 
International Nickel Co., Detroit, is 
pictured above with Rochester chap- 
ter officers. He was present at that 
chapters National Officers Night 
meeting. Seated (left) Fred J]. Walls 
and M. T. Ganzauge, General Rail- 
way Signal Co., Rochester, chapter 
director and speaker. Standing (left) 
Walter G. Brayer, Bausch & Lomb 
Optical Co., Rochester, chapter vice- 
chairman, and Carl B. Johnson, 
Symington-Gould Corp., Rochester, 
chapter secretary-treasurer. 


sided at the meeting, and introduced 
Vice-Chairman Earl M. Strick, Erie 
Malleable Iron Co.; Secretary H. L. 
Gebhardt, United Oil Mfg. Co.; and 
Chapter Directors William J. Mil- 
ler, Frederic B. Stevens, Inc.; and 
Kenneth T. Guyer, Cascade Foundry 
Co. Mr. Beaulac explained that the 
meeting was held away from Erie so 
as to give foundrymen in the 
Venango County area an oppor- 
tunity to participate more fully in 
activities of the Erie Chapter. 

H. F. Scobie of the National 
A.F.A. Office, Chicago, addressed 
the meeting, outlining the Associa- 
tion’s national educational program. 
He mentioned some publicity and 
educational activities carried on suc- 
cessfully by chapters, and suggested 
steps that might be taken by local 
foundrymen. Mr. Scobie reviewed 
the standard four-year apprentice 
training program, short term train- 
ing, and upgrading systems. 

An enthusiastic question and 
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answer period followed, indicating 
considerable local interest in the na- 
tional educational program. Plans 
were made for building up news- 
paper publicity, and for establishing 
castings exhibit in local schools. 

_ L.A. Dunn, General Electric Co., 
and John R. Metcalf, Erie Malleable 
Iron Co., of the Chapter’s Techni- 
cal Educational Committee, met 
January 18 to discuss educational 
projects. In addition to securing the 
cooperation of the local technical 
school in instituting a foundry 
course, Chairman Dunn stated that 
the Committee has been active in 
promoting a general educational and 


publicity program. 


Central Illinois 

Cc. W. Wade, 
Caterpillar Tractor Co., 
Chapter Secretary 


THE SECOND REGULAR MEET- 
ING of the newly organized Central 
IHinois Chapter of A.F.A. was held 
January 21 at the Jefferson Hotel, 
Peoria, Ill. One hundred members 
and guests from Peoria and nearby 
cities were in attendance to hear J. 
A. Gitzen, Delta Oil Products Co., 
Milwaukee, discuss “The Chemical 
and Physical Properties of Core and 
Mold Binders.” 

Chapter Chairman Ed Roby, 
Peoria Malleable Castings Co., pre- 
sided and introduced Mr. Gitzen. 
The speaker illustrated his talk with 
numerous specific problems he has 
encountered during the many years 
he has been connected with the 
foundry industry. 


Northern California 
Charles R. Marshall, 


Chamberlain Co., 
Chairman, Publicity Committee 


James E. GLIDEWELL, Assist- 
ant Chief Engineer, Hall Scott 
Motor Car Co., Berkeley, was the 
speaker at the Northern California 
Chapter’s meeting December 10, 
held at the Engineers’ Club, San 
Francisco. Mr. Glidewell was intro- 
duced by Program Chairman 
Andrew M. Ondreyco, Vulcan 
Foundry Co. 

While the announced title of the 
speaker’s talk was “Casting Design 
and Selection of Materials,” Mr. 
Glidewell said his subject could bet- 
ter be described as an answer to the 
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foundrymen’s query “Why do you 
design those screwy castings?” The 
answer, according to “Speed” Glide- 
well, is simple. 

All that is necessary in designing 
a truck engine, for example, is to 
consider limitations in size such as 
a maximum width of 28 in., limita- 
tions in weight of 76,000 lb. gross, 
and the horsepower desired, and 
from these data figure the size bore, 
crankshaft, piston, bearing area, etc. 
With this in mind the castings should 
be designed with sufficient strength 
and with enough bosses to tie the 
engine together and enough pads to 
hang on all the pumps, generators, 
cleaners, etc., that a modern engine 
demands. The result is, more than 
likely, a bunch of “screwy castings” 
—but the engine delivers the desired 
performance! 

The talk was followed by slides 
and questions, with the speaker him- 
self stumping the audience with this 
one: “Why is it, when discussing a 
drawing, a patternmaker always 
turns the darn think upside down?” 
He also announced that one of their 
engineers had discovered that the 
cause of the porosity which the ma- 
chinists occasionally unearth is none 
other than cast iron termites. 

Chapter President Charles Hoehn, 
Jr., Enterprise Engine & Foundry 
Co., announced the appointment of 
new officers to fill the vacancies left 
by the recent resignation of George 
L. Kennard, formerly Chapter Sec- 
retary-Treasurer. J. F. Aicher, E. A. 
Wilcox Co., has been appointed Sec- 
retary, and Jack K. Benedict, Don- 
ald Kenneth Co., Treasurer. 

Other new appointments an- 


‘ nounced by President Hoehn: At- 


tendance Chairman, David B. 
Reeder, Electro Metallurgical Sales 


Corp.; Sand Committee Chairman, 
George W. Stewart, Pacific Brass 
Foundry of San Francisco; Public- 
ity Chairman, Charles R. Marshall, 
Chamberlain Co. 


New England Association 

M. A. Hosmer, 

Hunt-Spiller Mfg. Corp., 

President, New England Foundry Group 


APPROXIMATELY 100 MEMBERS 
and guests of the New England 
Foundrymen’s Association attended 
the regular monthly meeting held 
at the Engineers’ Club, Boston, 
December 12. This being the final 
meeting of 1945, a Nominating 
Committee was appointed to nomi- 
nate candidates for officers during 
1946. Appointed to the Committee 
were R. F. Harrington, Hunt-Spiller 
Mfg. Corp., Ray Meader, Whitin 
Machine Co., Walter M. Saunders, 
Jr., Walter M. Saunders Company. 

Edward E. Kuypers, Personnel Di- 
rector of First National Stores, Inc., 
Somerville, Mass., delivered the prin- 
cipal address on “Understanding 
Management-Labor Problems.” An 
outstanding lecturer on personnel 
work, Mr. Kuypers stated that it has 
been difficult under present trying 
circumstances to maintain the Amer- 
ican way of life. Industry, in put- 
ting money to work, contributes to 
the welfare and assures a better 
standard of living for all. 

The paramount question today, 
according to the author, seems to 
be whether or not we can still ad- 


Central Indiana Christmas party was 
well attended and greatly enjoyed. 


(Photos courtesy B. P. Mulcahy, 
Citizens.Gas & Coke Utility) 
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vance toward a better standard of 
living. He urged Management to 
take a more active interest in the 
welfare of the shop workers to the 
end that their productive capacities 
wil! be fully utilized. 


Toledo 


R. B. Bunting, 
Bunting Brass & Bronze Co., 
Chairman, Publicity Committee 


STEVEN Garry, General Core 
Room Foreman, the Caterpillar 
Tractor Co., Peoria, IIll., was the 
principal speaker at the December 
meeting of the Toledo Chapter. Mr. 
Garry, choosing as his subject “An 
Engineer of Human Relations,” em- 
phasized the great importance of the 
conference type of training course 
for supervisors. 

Stating that under present day 
conditions management’s chief prob- 
lem is how to interest the foundry 
worker in his job, Mr. Garry placed 
full responsibilities for agreeable 
labor conditions squarely on the 
supervisors’ shoulders. He urged all 
supervisors to become genuinely in- 
terested in their workers. 

A foreman must be versatile, he 
said . . . cooperative, patient, loyal 
and helpful at all times. To enable 
the supervisor to overcome any 
shortcomings along these lines, man- 
agement has come to realize the 
great importance of training super- 
visors, and has found the conference 
method superior to other types. 

In Mr. Garry’s opinion, proper 
training given the supervisor in 


group discussions sends him back to 
his department with qualities of 
leadership vastly improved. His ap- 
proach to employees is better, for 
he is more sure of the numerous 
answers he must give as a repre- 
sentative of top management. Thus 
he becomes an “engineer of human 
relations.” 

A short “Coffee Talk” in a humor- 
ous vein was given by Municipal 
Court Judge Harvey Straub. Her- 
bert S. Scobie of the Chicago head- 
quarters of the Association was on 
hand to give the Chapter members 
first hand information on the edu- 
cational features of the Technical 
Development Program. 


Central Ohio 


Karol Whitlatch, 
Aetna Fire Brick Co. 
Chapter Secretary 


DIVIDING HIS TALK into two 
sections, the first dealing with the 
engineering aspects of sand and 
the second the specific properties of 
all type of binding materials and 
auxiliary agents which are added to 
sand, Earl E. Woodliff, Foundry 
Sand Engineering Co., Detroit, ad- 
dressed the Central Ohio chapter 
on December 17. The topic was 
“An Engineer Looks at Sands and 
Binders.” 

In the first part of the discussion, 
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the speaker presented the effect of 
the physical properties of sand such 
as size, shape and surface. The 
physical reactions of sand as to 
mechanical breakdown and expan- 
sion was discussed. 

The values of the materials were 
clearly illustrated by three charts 
in the second section of the lecture. 


Western New York 


Leo A. Merryman, 
Tonawanda Iron Corp., 


No. Tonawanda, N. Y. 


MEETING at the Hotel Tou- 
raine, Buffalo, N. Y., December 7 
for the regular monthly gathering 
of the Western New York chapter, 
102 members and guests were treated 
to a talk on “Core and Mold Fac- 
ings’ by J. A. Gitzen, Delta Oil 
Products Co., Milwaukee. Chapter 
Chairman Arthur H. Suckow, Sym- 
ington-Gould Corp., introduced the 
speaker. 

Mr. Gitzen covered his subject 
thoroughly, beginning with an his- 
torical outline and development of 
the various types of core binders, 
such as those derived from cereals, 
papermill by-products and _petro- 
leum. He brought out the advan- 
tages and disadvantages of different 
binders and the purposes for which 
they are used, and discussed the de- 
velopment of the modern blended 
core oils for general foundry use. 
Also covered in the talk were such 
inorganic materials as clay, silica 
flour and bentonite, for use with 
cores subject to high temperatures 
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and for improving green strength. 
The speaker stressed the import- 
ance of careful supervision in the 
mixing of core sand. In spite of all 
the care used in the selection of 
materials, defective cores too often 
result from careless mixing of the 
sand, he said, although no opera- 
tion is more important than mixing. 
Another stated reason for failure 
is under-baking of the cores. The 
baking operation should thoroughly 
oxidize the binder, Mr. Gitzen de- 
clared. The group was told about a 
fast-baking process developed to 
bake certain cores in a matter of 
minutes instead of hours, by pulling 
hot air through the cores and thus 
speeding up oxidation of the binder. 
On the subject of core washes, the 
speaker pointed out that a good 
core wash should be highly refrac- 
tory, possess high hot strength, and 
should seal the surface of the core 
so that gas is forced to pass out 
through the vents or the backing 
sand of the mold. Interest in Mr. 
Gitzen’s subject was indicated by a 
lively question and answer session. 


Birmingham District 
J. P. McClendon, 
Stockham Pipe Fittings Company, 
Chairman, Publicity Committee 

Dr. JAMEs T. MacKenzie of 
American Cast Iron Pipe Company, 
Birmingham, was the featured 
speaker at the November 16 meeting 
of the Birmingham District Chapter 
held at the Tutwiler Hotel with 92 
members present. 

The speaker’s subject was “The 
Development of Centrifugal Cast- 
ing in Europe up to the end of the 
War.” Dr. MacKenzie was a mem- 
ber of a Government Commission 
sent to Europe for investigation of 
centrifugal casting developments and 
presented such interesting facts on 
his trip as have been released by the 
War Department. It is hoped that 
additional information will be re- 
leased shortly for publication in more 
extensive form. 


Mexico City 


TEMPORARY OFFICERS and di- 
rectors of the Mexican Chapter, 32d 
chapter of A.F.A., were elected at 
a meeting held in Mexico City 
November 19, as follows: President 
Ing. Ernesto Villalobos, Cia. Con- 
structora de Maquinaria, S.A.; Sec- 
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retary N. S. Covacevich; Treasurer 
Ing. F. Vargas Gonzalez; Directors 
Ing. Manuel Goycoechea, General 
Manager Hierro Maleable de Mex- 
ico and Ing. E. Macias Souza, 
Fundicion y Talleres America, S.A. 

Secretary Covacevich reports that 
the foundrymen in Mexico are 
highly enthusiastic over the new 
chapter and are showing a great 
willingness to cooperate in every pos- 
sible way, and that a spirit of mutual 
cooperation and friendship is devel- 
oping more fully than ever before. 

The chapter has commenced the 
issuance of a small mimeographed 
bulletin covering activities of the 
group and its members, and already 
is at work framing a set of by-laws 
under which the new organization 
will operate. 


Central Indiana 
B. P. Mulcahy, 
Citizens Gas & Coke Utility 
Chapter Historian 
SUBJECT OF DISCUSSION at 

the December 3 meeting of the 
Central Indiana chapter was “Foun- 
dry Sands.” ‘This was presented by 
A. C. Den Breejen, Hydro-Blast 
Corp., Chicago. 

Mr. Den Breejen discussed sand 
characteristics and by means of col- 
ored slides showed the different sand 


characteristics. The application of 
hydrochloric acid for the determi- 
nation of limestone in sand was 
commented upon. 


Eastern Canada-Newfoundland 
G. D. Turnbull, 

Shawinigan Foundries Ltd. 

Chairman, Publicity Committee 


THE DECEMBER MEETING of 
the Eastern Canada and New- 
foundland chapter was a Christmas 
dinner dance held in the Mount 
Royal Hotel, Montreal. 

The evening opened with an ex- 
cellent dinner and was followed by 
a highly entertaining floor show.. 
The balance of the evening was 
spent dancing. G. Ewing Tait, Do- 
minion Engineering Works, La- 
chine, Que., chapter chairman, 
presided and introduced the guests 
of the evening, among whom were 
National Director J. Sully, Sully 
Brass Foundry, Ltd., Toronto, Ont. 


Wisconsin 
Walter Gerlinger, 
Walter Gerlinger, Inc. 
Chairman, Publicity Committee 

MEETING at the Schroeder 
Hotel, Milwaukee, December 14, 
some 780 regional foundrymen 
relaxed and enjoyed the annual 





Dr. Ralph Lee, General Motors Corp., Detroit (center, seated), was the 
guest speaker at the joint meeting of the A.F.A. Rochester chapter and the 
ASM Rochester chapter held December 11. Others in the picture are (seated, 
left to right) A.F.A. Chapter President W. F. Morton, The Anstice Co., Inc., 
Rochester; Dr. Lee; and ASM Chapter President Vernon H. Patterson. 
(Standing, left to right)—-A.F.A. Chapter Secretary-Treasurer Carl B. John- 
son, Symington-Gould Corp., Rochester, and A.F.A. Chapter Vice-President 
Walter G. Brayer, Bausch & Lomb Optical Co., Rochester. 
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Christmas party of the Wisconsin 
chapter. An excellent dinner was 
served, followed by a first-class floor 
show. 


Rochester 


Donald E. Webster, 
American Laundry Machinery Co. 
Chairman, Publicity Committee 
r THE LOCAL CHAPTERS: of 
A.F.A. and ASM held a joint meet- 
ing on December 11 at the Hotel 
Seneca, Rochester, N. Y. Nearly 150 
members of the two groups heard 
Dr. Ralph Lee, General Motors 
Corp., Detroit, give an inspiring ad- 
dress on “Humanics in the Found- 
ry.” His talk was built around his 
extensive studies of human nature 
and human characteristics. This 
furnished a good amount of wit and 
humor, and plenty of food for 
thought. Human beings, like metals 
and alloys, have their own charac- 
teristics and the necessary heat treat- 
ment, or method of handling, to de- 





The Christmas party sponsored by the Central New York chapter was ap- 
preciated by all who attended—as is evidenced by the broad smiles on the 


velop the best in physical properties 
varies with the individual, the 
speaker finds. For harmony and 
success in business these individual 
and group characteristics must be 
considered if we are to have proper 
employer-employee relations, he 
said. 


Metropolitan 
J. A. Bukowski, 
Worthington Pump & Machinery Corp. 
Chapter Reporter 

THE ANNUAL CHRISTMAS 
party of the Metropolitan chapter 
was held December 7 at the Essex 
House, Newark, N. J. Approxi- 
mately 450 members and guests were 
present at the dinner and for the 
floor show. 


Chicago 

THE CHICAGO CHAPTER has 
elected a new vice-chairman to suc- 
ceed Frank E. Wartgow, who 
recently joined the National A.F.A. 


faces in these pictures. 


staff. Mr. Wartgow’s successor is 
L. H. Hahn, Sivyer Steel Casting 
Co., Chicago. Two new directors, 
A. W. Gregg, Whiting Corp., Har- 
vey, Ill., and Oscar Blohm, Hills- 
McCanna Co., Chicago, were elect- 
ed to fill the vacancies left by Board 
Members L. H. Hahn and, Dr. R. F. 
Thomson, Dodge Chicago plant, 
Chrysler Corp. 


Central New York 


John A. Feola, 
Crouse-Hinds Co. 
Chapter Reporter 

DecEMBER 15 the Central 
New York chapter held its annual 
Christmas party in the ballroom 
of the Onondaga Hotel, Syracuse, 
N. Y. The two hundred and. twenty- 
five members and guests enjoyed 
the evening’s program, consisting of 
dinner and entertainment. 

Chapter Chairman E. G. White, 
Crouse-Hinds Co., Syracuse, N. Y., 
opened the festivities by welcoming 
the members, guests and _ visitors 
from neighboring chapters. 

J. F. Livingston, Crouse-Hinds 
Co., was the party chairman and 
did a fine job in presenting this suc- 
cessful affair. 


Twin City 
Paul Hesse, 
Union Brass & Metal Mfg. Co. 
Chapter Reporter 

NATIONAL PRESIDENT Fred J. 
Walls, International Nickel Co., 
Detroit, was the speaker at the 
December meeting of the Twin City 


‘chapter. He was introduced by S. 


V. Wood, Minneapolis Electric Steel 
Castings Co., and National Vice- 
President who also spoke on youth 
encouragement as did N. F. Hindle, 
director, A.F.A. Technical Develop- 
ment Program, Chicago. 

Mr. Walls’ presentation empha- 
sized the fact that the metal cast- 
ings industry is faced by a lack ol 
trained manpower, which will pre- 
vent the industry from discharging 
its reconversion duties. Lack of pub- 
lic understanding of foundry work 
was given as the primary cause of 
the manpower shortage. A program 
was suggested by Mr. Walls that 
would attract workers to the foundry 
industry. Included in the program 
would be public relations activities, 
such as talks before groups and on 
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Bearing Metals 


Tin Conservation. “New Bearing 
Alloy Conserves Tin,” Tue Iron AGE, 
November 29, 1945, vol. 156, no. 22, pp. 
64-65. 

Description of the development of a 
copper-nickel-antimony alloy and a com- 
parison of its properties with those of 
80-10-10 alloy. 


Casting Methods 


PERMANENT Mo p. Basch, D., “Metal 
Mold Castings,’ METAL Procress, Octo- 
ber, 1945, vol. 48, no. 4, pp. 761-768. 

Metal mold castings include permanent 
mold castings, semi-permanent mold cast- 
ings, die castings, and centrifugal castings. 
General advantages of all of these over 
sand castings are higher strength, better 
surface appearance, and closer tolerances. 
However, the tooling costs are higher. 
Whether one of these methods should be 
used in preference to sand casting de- 
pends on the suitability of the material 
considered and how it is affected by the 
process, competitive and advertising ad- 
vantages, cost of tools and cost of finished 
piece (including machining), total sav- 
ings in cost during a liquidating period, 
and savings in machine-hours, man-hours, 
and scarce materials. 

The author describes each of the metal- 
mold casting processes and discusses their 
applications. 


PLasTER. Barnard, N. B., “Plaster Mold 
Castings,’ MATERIALS AND METHODs, 
October, 1945, vol. 22, no. 4, pp. 1085- 
1089. 

A sketchy description of one of the 
methods of making plaster mold castings 
and a discussion of the advantages and 
limitations of this method. 


Chemical Analysis 


ALUMINUM IN STEEL. Spiers, Robert, 
Fischer, Philip, and Proctor, Kenneth L., 
“Spectrochemical Determination of Small 
Amounts of Aluminum in Steel,” IND. & 
Eno. Cuem., ANAL. Ep., December, 1945, 
vol. 17, no. 12, pp. 772-774. 


A method is described for the determi- 
nation of aluminum in steels in the range 
of 20 to 500 micrograms per sample. 
Preceded by a mercury cathode separa- 
tion of aluminum, the analysis is com- 
pleted with standard spectrographic 
equipment. Because of the prevalence of 
aluminum, all reagents and the electrodes 
must be checked. Work is proceeding on 
the determination of zirconium by the 
same method. 


ComBINED ANALYSES. Weissler, Alfred, 
“Simultaneous Spectrophotometric Deter- 
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mination of Titanium, Vanadium, and 
Molybdenum,” Inv. & ENG. CHEM., 
ANAL. Ep., November, 1945, vol. 17, no. 
11, pp. 695-698. Also “Spectrophoto- 
metric Determination of Titanium in 
Steels,’ December, 1945, vol. 17, no. 12, 
pp. 775-777. 

Using the hydrogen peroxide complexes 
of titanium, vanadium and molybdenum 
in perchloric acid solution, the author 
shows how the three elements may be 
determined simultaneously in solution. 
This is done by measuring the optical 
densities of the solution at wave lengths 
corresponding to the absorption peaks of 
the three complexes. The experimental 
work was done on specially prepared 
samples rather than alloys. 

Continuing the work described in the 
first article, Mr. Weissler has devised an 
improved rapid accurate method for the 
determination of titanium and vanadium 
in iron, steel, vanadium steel, and stain- 
less steel. A separation of titanium or 
the use of hydrofluoric acid are not re- 
quired. The determination of metallic 
and combined titanium in steel is also 
reported. 


FouNDRY CONTROL METHOD FOR 
Copper. Clardy, Frederick B., Edwards, 
John C., and Leavitt, John L., “Rapid 
Method for Determination of Copper in 
Steel,’ Inp. & Enc. Cuem., ANAL. Eb., 
December, 1945, vol. 17, no. 12, pp. 
791-792. 

Precipitation of cuprous thiocyanate 
from a perchloric acid solution, followed 
by a modified iodate titration, enables 
the analyst to determine copper in carbon 
and alloy steels in 15 minutes. Requiring 
no special equipment, results within plus/ 
minus 0.02 per cent are readily obtained. 


NICKEL IN STEEL. West, Philip W., and 
Dean, James F., “Polarographic Determi- 
nation of Nickel in Steel and Nickel 
Ore,” INDUSTRIAL AND ENGINEERING 
CueEmistry, ANALYTICAL EpiT10n, No- 
—" 1945, vol. 17, no. 11, pp. 686- 
687. 


A polarographic method of analysis is 
described which is simple, rapid, and as 
accurate as the more lengthy gravimetric 
procedures commonly used. More accurate 
than spectrographic methods, the cost of 
the equipment is much less than that re- 
quired for spectrographic analysis. 


Rapiw Carson DETERMINATION. Stan- 
ley, J. K., and Yensen, T. D., “Rapid 
Method of Determining Minute Quanti- 
ties of Carbon in Metals,” Inv. & ENG. 
Cuem., ANAL. Ep., November, 1945, vol. 
17, no. 11, pp. 699-702. 


A rapid accurate analysis of low carbon 
alloys, requiring only 20 minutes, is de 
scribed. Developing new apparatus, the 
authors are able to determine carbon in 
amounts less than 0.01 per cent with an 
accuracy of plus/minus 0.0005 per cent. 
The method can be used for unalloyed 
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iron, carbon ssteels, iron-silicon alloys, 
iron-alumin alloys, pure nickel and 
chromium-nickel alloys. 


- Cupola Practice 


MELTING MecHuantsM. Rambush, N. E., 
and Taylor, G. B., “A New Method of 
Investigating the Behavior of Charge 
Material in an Iron-Foundry Cupola and 
Some Results Obtained,” Founpry TRADE 
JournaL, November 8, 1945, vol. 77, no. 
1525, pp. 197-204, 212. 


In order to investigate the physical 
changes which take place within a cupola, 
the authors developed a method of water 
quenching a fully-charged cupola, thus 
rapidly checking operations, and studied 
the contents of the charge, layer by 
layer. 

Specially marked pieces of steel plate 
were placed at specific positions within 
each charge. The path of their progress 


through the cupola was noted, and 
chemical analyses were made in order to 
study the chemical reactions which 
occurred. 


It was found that the relative position 
of materials as charged was not main- 
tained during descent of the charge. The 
shape and size of metallic pieces in- 
fluenced the path which they followed. 
The size of coke was reduced as it 
descended in the furnace. Reduction was 
not uniform throughout a_ horizontal 
plane, however. 

The slag ledge which formed along 
the tuyere level altered the path of flow 
through the furnace as the ledge in- 
creased in size. 

It was found that the steel bars ab- 
sorbed carbon very slightly as they 
descended through the furnace until melt- 
ing began, and this carbon was chiefly 
on the surface of the piece. Carbon 
absorption became much more rapid as 
the steel started to melt. Some of the 
carbon picked up remained in a graphitic 
state. On first descending the surface of 
the steel picked up sulphur but seemed 
to lose it again as the charge descended 
further. 


Employment 


Goop HousEKEEPING. Jones, William, 
“The Modern Specialized Foundry,’ 
FounpDry TRADE JouRNAL, Oct. 18, 1945, 
vol. 77, no. 1522, pp. 135-138, 142. 


A discussion of changes which must 
be made within foundries in order to 
attract young men to the foundry in- 
dustry. 


Heat Treatment 


FurNACE ATMOSPHERES. Mott, J. R., 
“Modern Heat Treatment of Ferrous 
Materials,’ CANADIAN METALS’ AND 
METALLURGICAL INDUsTRIEs, Nov., 1945, 
vol. 8, no. 11, pp. 26-28. 

During any kind of heat treatment, 
the surrounding atmosphere nearly. al- 
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Successful foundrymen deoxidize or “clean up” 
molten metal by a scientific method worth using 


as indicated: 


They use phosphorus . . expertly . . in the form of 
“Ajax Phosphor Copper” . . added as the crucible 
is removed from the furnace . . for virtually all 
brass and bronze alloys. 


In notched waffle sections, or in shot form, Ajax 
15% P-Cu does its work at .01% (1 oz. per 100 
Ibs.). Introduced, and having time to react when 
stirred with a whirling motion of the skimmer, it 
causes oxides to rise for effective removal by skim- 
ming from the surface. It is best to avoid phos- 
phorus build-up from back stock.* . . If you use 
phosphorus these days, use Ajax Phosphor Copper 
(useful also in producing your phosphor bronze) 


= METAL COMPANY 
AJA PHILADELPHIA 


ESTABLISHED 1880 


A s Ss re) ve ] A T é AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyott Induction Furnaces for Melting 
AJAX ELECTROTHERMIC CORPORATION, Ajox-Northrup Induction Furnaces for Melting, Heating 
AJAX ELECTRIC COMPANY, INC., Electric Salt Bath Furnaces 
COMP. ANIES: AJAX ENGINEERING CORPORATION, Ajox-Tama-Wyatt Aluminum Melting Furnaces 
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Large tonnages of Brass 
poured without strain or 
discomfort, using a Mod- 
ern Pouring Device and 
pre-heated covered La- 


dle. 


Receiving Metal 


from tilting fur- 
naces. Monorail f22] transfers molds to 


Auxiliary hoist 


leads directly to [ shakeout con- 
and indexes with [im veyor. 
pouring crane. 


Cupolas * Cupola Chargers « Lifetime Geared Ladles * 
i, 


Metal Pouring Systems * Covered & Insulated Ladies * Improved Bottom P = /Movern FQuipmenr (0. 


> 


a iailela: Charging Cranes * Crane & Monorai 


MODERN EQUIPMENT COMPANY 
PORT WASHINGTON, WISCONSIN 
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SPECIMEN PREPARATION 
EQUIPMENT AND SUPPLIES 


FOR THE METALLURGICAL LABORATORY 


The items illustrated are selected from the complete Buehler 
line of equipment, tools and accessories for molding and fin- 
ishing specimen mounts. 


Specimen Mount 

Press No. 1315 

has complete ac- 

cessibility, no 

enclosed parts. 

Smooth per- 

formance per- 

mits speed and 

accuracy in 

operation. Solid 

heater can be 

raised and the 

cooling blocks 

: : swing into posi- 

tion without releasing pressure on the mold. 

This rapid cooling permits production of 

transoptic mounts in a few minutes. Ship- 
ping weight, 100 Ibs. 


Wet Power Grinder No. 1210, powered with 
a 3/4 hp. totally enclosed ball bearing motor 
has two 12” water cooled wheels fitted with 


closed-in guards and non-shatterable shields. 
Suitable for coarse and medium grinding. 
Shipping weight, 310 Ibs. 


Standard Pol- 
isher No. 1500. 
A complete unit 
with direct mounted 
Y% hp. radial thrust 
~ ‘ nee. 
ishing disc 

is cunched to a ta 
ered arbor on the 
motor shaft by means 
of a stout sleeve. 
This sturdy construc- 
tion and unusually 
smooth vibrationless 
operation helps to 
prevent pitting and 
amorphous film in 
polishing, The re- 
movable splash ring 
forms a convenient hand rest that aids the 
Operator in precision work. A handy control 
lever on the mounted switch gives selective 
speeds of 575 and 1150 r.p.m. Shipping 

weight, 100 Ibs. 


| 
in the compris 
es n 
accessor'e” * 
merallurs's i 
toynd: Abrest” 
ov 


al 


Abrasive Cut-off Machine, Model No. 1000, 
is a solidly built, heavy duty piece of equip- 
ment free from sideplay or vibration with 
capacity for cutting specimen sections up to 
3-1/2”. Cutting is done on the front of the 
wheel and is controlled by a convenient out- 
side lever. The driving motor is a totally en- 
closed ball bearing, 3 hp. with a separate 
motor driving the self-contained cooling sys- 
tem, Overall dimensions of cabinet 31” x 
47” x 64”. Shipping weight, 1400 Ibs. 


Hand Grinder No. 1410 is a most conven- 
iently arranged two stage grinder. The grind- 
ing surfaces are 4-1/2” x 12-1/4” each with 
heavy 7/16” thick plate glass back. A reserve 
roll of 150 feet of emery paper is contained 
in drums for quick renewal of grinding sur- 
face. Base has gutter drains for surplus liquid 
= = grinding operations. Shipping weight, 
Ss. 


Low Speed Polisher No, 1505-2; is particu- 
larly adapted to final stage polishing and for 
non-ferrous metal samples. The 8” disc is at- 
tached to a countershaft by a tapered sleeve 
with a long span between bearings, a con- 
struction feature that assures smooth opera- 
tion. The selective speeds of 150 and 250 
r.p.m. make this polisher perfectly adapted 
to the wax lap or lead lap polishing tech- 
nique. Shipping weight, 105 Ibs. 
ither the standard or low speed polishers 
can be furnished in a single unit table model 
lisher No. 1516. A three unit table model 
0. 1540 is also available for maximum 
convenience in three stage polishing. 


Buckler. Xed. 
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ways either carburizes or decarburizes 
the surface of any ferrous part being 
heat treated. The most vital factors in 
controlling surface reactions are the ratios 
carbon dioxide to carbon monoxide and 
water to hydrogen. These ratios, known 
as critical ratios, change with tempera- 
ture. Hence, it is extremely difficult to 
maintain an exact balance between car- 
burizing and decarburizing conditions. 


-MALLEABLIZING. (See Malleable Cast 
Tron.) 


Magnesium-Base Alloys 


CHEMICAL ANALysIs. Wood, C. H., 
“The Volumetric Determination of Alumi- 
num in Magnesium Alloys,’ MAGNESIUM 
Review AND Asstracts, April, 1945, 
vol. 5, no. 2, pp. 31-37. 

“An alkalimetric titration method has 
been developed for the determination of 
aluminum in magnesium alloys. The ex- 
cess of free acid in a solution of the 
alloy is neutralized with sodium hydroxide 
solution using a screened indicator and 
the aluminum is then determined, using 
a second indicator, by titration of the 
equivalent amount of acid liberated by 
the addition of sodium citrate. The only 
interfering metal in the aluminum-con- 
taining “Elektron” alloys is manganese, 
but a simple correction can be applied.” 


FATIGUE STRENGTH. Fox, F. A., and 
Walker, J. L., “The Fatigue Strengths of 
Four Aluminum-containing Magnesium- 
Base Casting Alloys,’ MAGNESIUM REVIEW 
AND ABSTRACTS, Oct., 1944, vol. 4, no. 
4, pp. 105-114. 

The authors’ present numerical data 
comparing the fatigue strengths of four 
types of magnesium-base alloys in the 
as-cast and all heat treated conditions in 
which the alloys are used. 


Founpry Practice. Moss, W. Wade, 
Jr., “Silico-Fluorides and Compound 
Inhibitors in Magnesium Casting,” Licu7 
Meta Ace, August, 1945, vol. 3, no. 8, 
pp. 21-28, 31-32, 49. 

The concluding of two articles about 
the production of sound magnesium 
castings. This article considers mold 
preparation, gating and risering, control 
of oxide films, chills, gassy metal, micro- 
porosity, shrinkage, hot shortness, mis- 
runs, melting and fluxing, and control 
of magnesium hazards. 


IMPACT AND SLOW BEND STRENGTHS. 
Fox, F. A.,; and Walker, J. L., “The 
Impact and Slow Bend Strengths of 
Magnesium Casting Alloys,’ MAGNESIUM 
REviEw AND ABSTRACTS, Jan., 1945, vol. 
5, no. 1, pp. 3-9. 

A presentation of numerical data ob- 
tained from impact tests of four repre- 
sentative alloys: Elektron AZ91, Elektron 
A8, Dow H, and Dow C. 


Microporosirty. Baker, W. A., “Micro- 
porosity in Magnesium Alloy Castings,” 
CANADIAN METALS AND METALLURGICAL 
InpusTRIES, October, 1945, vol. 8, no. 
10, pp. 37-38, 40. 


Condensed from a paper published in 
the Journal of the Institute of Metals, 
vol. LXXI, p.\165 (1945). 

The most important consideration 
which can be varied in the control of 
microporosity is the production and 
maintenance of a steep temperature 
gradient from feeders to remote parts of 


(Continued on Page 97) 
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the castings. Factors which can be varied 
to achieve this temperature gradient are 
the method of pouring, pouring speed, 
and pouring and mold temperatures. 


How these factors may be varied to 
control the temperature gradient is dis- 
cussed by the author. 


Microporosity. Liddiard, E. A. G., 
and Baker, W. A., “The Cause and Con- 
trol of Microporosity in Magnesium 
Alloys,’ Founpry TRADE JOURNAL, Oct. 
25, 1945, vol. 77, no. 1523, pp. 155-161 ; 
Nov. 1, 1945, vol. 77, no. 1524, pn. 173- 
179. 


“The form and distribution of porosity 
in magnesium base alloy castings solidi- 
fied under controlled conditions have 
been studied and some comparative tests 
made on aluminum base alloys of similar 
constitution. It is concluded (1) that the 
characteristic microporosity in magnesium 
alloys is due essentially to unfed shrink- 
age in alloys which solidify over a tem- 
perature range; (2) that the presence 
of gas in magnesium base alloys causes 
a marked increase in the amount of 
microporosity in the casting and does not 
alter its characteristic form; (3) that 
owing to their low heat capacity and 
relatively rapid solidification the tempera- 
ture distribution in many magnesium 
alloy castings tends to be less favorable 
to progressive feeding; and (4) that 
under the same solidification conditions, 
the strength of unfed castings in magne- 
sium and aluminum alloys is affected to 
the same extent, but that it is more 
difficult to ensure correct solidification 
conditions in magnesium than in alumi- 
num alloys. 


‘Foundry technique must be such that 
the metal is free from gas initially and 
does not pick up gas by reaction with 
overheated sand. Running, pouring and 
gating conditions must be adjusted to 
ensure progressive solidification from the 
important parts of the casting towards 
the risers and feeders.” 


Properties. Walker, J. L., “An Ex- 
amination of the Possible Correlation of 
Hardness and Tensile Strength of Magne- 
sium and Its Alloys,’ MAGNESIUM RE- 
VIEW AND AsstTrRAcTs, April, 1945, vol. 
5, no. 2, pp. 38-46. 


A graphical presentation of the results 
of a study of the relationship between 
hardness and tensile strength of magne- 
sium alloys. 


After the study was completed, it was 
concluded that no broad technically use- 
ful relation exists between the hardness 
and tensile strength of magnesium-base 
alloys. The hardness of the alloys is re- 
lated to the aluminum content. To some 
extent it is dependent on the condition 
of the alloy, but not sufficiently so to 
serve as an indication of structure. It 
was found to be desirable to use high 
loads for hardness tests on cast magne- 
sium alloys. 


SPECTROGRAPHIC ANALYSIS. Wood, C. 
H., “The Spectrographic Determination 
of Calcium in the Presence of Large 
Quantities of Magnesium,’ MAGNESIUM 
REVIEW AND ABSTRACTS, Jan., 1945, vol. 
5, no. 1, pp. 10-17. 


The chemist finds it difficult to accu- 
rately determine calcium in the presence 
of much magnesium by means of chem- 
ical analyses. However, the Scheibe solu- 
tion method gives satisfactory results. 
This is a spectrographic method in which 
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dissolved substances are absorbed as 
porous electrodes which are arced under 
selected conditions. 


Malleable Cast Iron 


MALLEABLIzING. Fallon, J., “Malle- 
ablizing Iron Castings,’ FounpRy TRADE 
JournaL, September 20, 1945, vol. 77, 
no. 1518, pp. 53-56. 

A description of the advantages which 
result from the use of a sealed radiant 
tube bell furnaces for malleablizing. 

Among the advantages listed are that 
the malleable iron castings create their 
own protective atmosphere and prevent 
scaling during annealing; the furnace 
operation is flexible, permitting the han- 
dling of a great range of compositions; 
packing materials and annealing pans are 
not needed; and the furnace provides 
facilities for the rapid air-quench, equal- 


ization, and progressive slow cooling un- 
der absolute control. 


Pouring 


RECOMMENDATIONS. Wessel, Carl, 
“Pouring Light Metals,’ Licht METAL 
Acz, September, 1945, vol. 3, no. 9, pp. 
17, 34 

The author calls attention to the way 
in which metal flow, as a result of pour- 
ing procedures, affects the soundness of 
an aluminum bronze casting. However, 
his description and recommendations are 
applicable to nearly all casting alloys to 
a greater or lesser degree. 

Most casting defects traceable to pour- 
ing technique are the results of turbu- 
lence. Design of gating systems, pouring 
temperatures, and pouring techniques can 
be used to control turbulence. In general 
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foundry Bentonite. 







Akron, Ohio.............. Stoller Chemical Co. 
Birmingham, Ala.......... Foundry Service Co. 
Doster, PAGS. oc cccvesesves Klein-Farris Co., Inc. 
Buffalo, N. Y...... . Weaver Materiel Service 
Chattanooga, Tenn .Ind. and Fdy. Equip. Co. 
Chicago, Ill.... ... Foundry Supplies Co. 
eS eee ial B. J. Steelman 
eS See ere Wehenn Abrasive Co. 


Cincinnati, Ohio...... . . Delhi Foundry Sand Co. 
Coldwater, Mich....The Foundries Materials Co. 


Detroit, Mich....... The Foundries Materials Co. 
Dalits, FORMS... < dcccicses Barada & Page, Inc. 
Edwardsville, Ill... | Midwest Foundry Supply Co. 
Hammond, Ind...... The Foundries Materials Co. 
Houston, ney 2 bescure eee Barada &-Page, Inc. 
Kansas City, M .Barada & Page, Inc. 


Long Island City, N.Y. .F. E. Schundler & Co., Inc. 
Los Angeles, Calif. . .Ind, Fdy. Supply Co. 











From any one of the locations shown below . . . you can get 
prompt shipments of Schundler Bentonite .. . a first quality 


F. E. SCHUNDLER & CO., INC. 
540 RAILROAD STREET © JOLIET, ILLINOIS 


SHUN DLER - 


Los Angeles, Calif. .F. E. Schundler Bentonite Co. 
(Inc. of California) 


Milwaukee, Wis......... Thomas H. Gregg Co. 
Minneapolis, Minn........... Smith-Sharpe Co.. 
RR Sere Marthens Company 
New Orleans, la......... Barada & Page, Inc. 


Oklahoma City, Okla...... Barada & Page, Inc. 
Philadelphia, Pa. ..Penna. Fdy. Sup. & Sand Co. 
Portland, Ore... .Miller & Zehrung Chemical Co. 


St. Louis, Mo...... Midwest Foundry Supply Co. 
San Francisco, Calif....... Industrial Supply Co. 
Seatile, Wath... 0.6 cacscee Carl F. Miller Co. 
Tulsa, Okla... . Barada &- Page, Inc. 
Wichita, Kons... +++++....-Barada & Page, Inc. 
Mexico D. F., Mexico......... N. S. Covacevich 
Montreal, Quebec, Canada— 

(All Provinces) ...... Canadian Industries , Ltd. 





97 





a service 
without 
obligation 


You are invited to consult us 
on any metallurgical problem. 
Specific products for specific 
results tested and improved 
through 18 years’ practical ex- 
perience. 


A. B. C. FOUNDRATE FLUXES 


are sciéntifically blended—labora- 
tory tested. FLUXES for melting, 
protecting, refining and degassing 
aluminum, brass, bronze and grey iron 
alloys. A.B.C. FOUNDRATEFLUXES 
assure more metal in the castings— 
Jess metal in the skimmings. Results 
are better castings at lowered costs. 


A. B. C. MICA PRODUCTS 


MICAWASH and MICAPARTE for 
core and mold washes—also parting 
compounds—for all ferrous and 
non-ferrous alloys. (Contain no free 
silica). 


COATING COMPOUNDS for die 
casting—permanent molds—forging 
dies—centrifugal casting. 


MICA LUBE supplies a clean, light- 
colored Lubricating Film suitable for 
High Temperatures without black 
smoke, dust or heavy fumes. 


Feel free to use our helpful, practical con- 
sulting service. It's yours without cost or 
obligation. Write today for a prompt 
reply, also for full information on 
A.B.C. products. Address Dept. A. ¥. 


(One of the Tennant Group) 
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the radio, motion pictures, literature 
on casting processes and the impor- 
tance of metal castings, and public 
trips through foundries. The train- 
ing of prospective foundrymen also 
has an important place in the pro- 
gram, Mr. Walls said. Foundry 
practice and instruction should be 
promoted in high school manual 
training classes and in trade school 
courses. 


Saginaw Valley 


J. J. Clark, 

Saginaw Malleable Iron Div., 
General Motors Corp. 
Chapter Reporter 


PRINCIPAL SPEAKER at the 
December meeting of the Sagi- 
naw Valley chapter, held December 
6 at Frankenmuth, Mich., was H. 
E. Baughman, Wheeling Steel Corp., 
Portsmouth, Ohio. 

In dealing with the topic “Coke 
and By-Products,’ Mr. Baughman 
first discussed the selection, sizing 
and blending of the coals prior to 
coking. Test methods and equip- 
ment for determining the coking 
characteristics of various coals were 


described. 


A diagrammatic chart was used 
in describing the processes and prod- 
ucts of a modern by-product coke 
plant. The speaker stated that ap- 
proximately 60 per cent of the gas 
produced in the process is used for 
heating the retorts. He stated that, 
contrary to opinion, the production 
of coke, not by-products, is the prime 
objective and source of revenue for 
the coke plant. 

Mr. Baughman stressed the im- 
portance of selecting the proper size 
coke for a given size cupola and the 
importance of care in handling the 
coke after receiving it to avoid 
breaking it into smaller sizes. In 
speaking of cupola operation he 
pointed out the desirability of con- 
trolling the weight of air used and 
its moisture content to obtain uni- 
formity in iron analysis and charac- 
teristics at all times. 

Many troubles with cupola iron 
are the result of using the cupola 
as an intermittent melting unit to 
be shut down or started up to take 
care of all difficulties in the molding 
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"OLIVER" 


No. 270D TILTING ARBOR 
Saw Bench 


© For ripping, cross-cutting, dadoing 

© Saw tilts to any angle up to 45° 

® Table remains level for all operations 

© Cuts clean, accurate miter 

®@ Gauges and table accurately graduated 
®@ Quickly, easily adjusted 


This is just one of ten “Oliver” Saw 
Benches! Write for Bulletin No. 270D 


OLIVER MACHINERY COMPANY 
Grand Rapids 2, Michigan 





ait SILICON Ron 


SILVERY 


The choice of Foundries 
who demand the best. 


“Sisco” Silvery is a “must” 
in the modern foundry. Its 
use means better castings 
at lower cost. It supplies 
the needed silicon. 


Full information upon 
request. 


@e VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 


JACKSON, Ot 
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department. The speaker empha- 
sized the fact that best results from 
cupolas are obtained by keeping 
tuyeres clean and maintaining a 
steady blast. 


Wisconsin 


JusT OFF THE PRESS is the 
directory and program of the Wiscon- 
sin chapter. This small booklet con- 
tains a history of the local chapter, 
names of chapter and National offi- 
cers and directors, chapter by-laws, 
chapter program and a complete list 
of the chapter committee personnel. 
Also there is a comprehensive list of 
all members, compiled according 
to their membership affiliation. 


Michiana 


H. B. Voorhees, 
Dodge Mfg. Co. 
Co-Chairman, Entertainment Committee 


A THOROUGH EXPLANATION 
of the work being accomplished 
by the A. F. A. Committee on An- 
alysis of Casting Defects was ex- 
plained by A. S. Klopf, Lester B. 
Knight & Associates, Chicago, be- 
fore the December 4 meeting of the 
Michiana chapter. Gathering at the 
La Salle Hotel, South Bend, Ind., 
the membership heard this speaker, 
who is a member of the above com- 
mittee, discuss “Casting Defects.” 

Mr. Klopf showed a number of 
interesting slides and presented a 
constructive lecture on a subject of 
vital importance to all foundrymen. 


Chicago 
L. C. Smith, 


Peninsular Grinding Wheel Co. 
Chapter Secretary 


CHICAGO CHAPTER TREASURER, 
B. L. Simpson, National Engi- 
neering Co., Chicago, told the his- 
tory of the castings industry to over 
200 members and guests of the Chi- 
cago chapter assembled at the Chi- 
cago Bar Association, December 3. 


Mr. Simpson’s talk was amply 
illustrated as he traced the casting 
of metals from early primitive 
methods to present-day scientific 
foundry practice. 
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incentive plans 
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cost controls 
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LESTER B. KNIGHT & ASSOCIATES 


INC. 


Consulting Engineers 


120 S. LaSalle St. ° Chicago 3, Ill. 
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A.F.A. SYMPOSIA 


All on Malleable Foundry Subjects 














Malleable Iron Melting 
Fifteen papers covering refractory problems, various melting units and 
procedures, pouring temperatures and fluidity—243 pages; 57 illustra- 
tions; 32 tables. Price: $3.00; $2.00 to A.F.A, Members. 


Graphitization of White Cast Iron 
Twelve papers explaining the principles of graphitization, the use of 
inert gases and various types of annealing equipment—174 pages, 87 
illustrations; 21 tables. Price: $3.00; $1.50 to A.F.A. Members. 


Gating and Heading Malleable Iron Castings 
Seven papers presenting modern gating and risering methods. Amply 
illustrated to provide the answers to gating problems—83 pages; 80 
illustrations; 2 tables. Price: $2.00; $1.50 to A.F.A. Members. 

















Each article is the work of an outstanding authority in his respective field .. . 
each symposium contains the combined findings of rs of Foundry Thought 
and Research. Order direct from 


American Foundrymen’s Association 
222 West Adams Street Chicago 6, Ill. 
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Information contained in this important 
New A.F.A. publication has been compiled 
by the Recommended Practices Committee of 
the A.F.A. Brass and Bronze Division, and the 
Committees on Sand Casting of the A.F.A. 
Aluminum and Magnesium Division. A book 
that provides non-ferrous foundrymen with 
accurate, up-to-date data for the production 
of practically any non-ferrous alloy casting, 
and enables them to check present produc- 
tion practices against accepted standards 
and wide experience. An indispensable 
reference work wherever non-ferrous metals 
are cast... compiled by many leading 
foundrymen and metallurgists. Contains 159 
pages, 42 tables, 35 illustrations; cloth bound. 


ORDER YOUR COPIES PROMPTLY! 


Book Department 


AMERICAN FOUNDRYMEN'S ASSOCIATION 
Chicago 6, Illinois 


222 West Adams St. 


Some of the 
VALUABLE INFORMATION 


in this book. 


Molding Practice... 

Melting and Pouring... 

Finishing Practice ... 

Heat Treatment... 

Causes and Remedies of Defects ... 
Properties and Applications... 


for the following alloys: 

Leaded Red and Leaded Semi-Red 
Brasses. 

Leaded Yellow Brass. 

High-Strength Yellow Brass and 
Leaded High-Strength Yellow Brass 
(Manganese Bronze). 

Tin Bronze and Leaded Tin Bronze. 

High-Lead Tin Bronze. 


Leaded Nickel Brass and Bronze 
Alloys (Silicon Bronze). 


Aluminum Bronze. 
Aluminum-Base Alloys. 
Magnesium-Base Alloys. 
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ABSTRACTS 


(Continued from Page 97) 


high pouring temperatures aggravate 
many of the causes of casting defects 
while low pouring temperatures lessen 
the occurrence of pouring defects. (This 
does not, of course, mean that pouring 
temperatures can be so low that the 
casting will not run.) 


Radiography 


PurCHASING STANDARDS. Ball, Leslie 
W., “X-ray Standards for Purchasing 
Castings,’ THe Iron Ace, November 22, 
1945, vol. 156, no. 21, pp. 62-64. 

Much can be accomplished in estab- 
lishing X-ray acceptance standards for 
castings. A satisfactory basis for accept- 
ance can be arrived at if the casting is 
divided into critical and non-critical sec- 
tions and the size of defect which will 
be permitted in each section clearly de- 
scribed. Standards for non-critical sec- 
tions of a casting can be less rigorous 
than standards for critical sections. 


Steel 


Hicu TENSILE. West, W., Hodgson, 
C. C., and Waring, H. O., “High Tensile 
Steel for Castings,’ Founpry ‘TRADE 
JournaL, Sept. 20, 1945, vol. 77, no. 
1518, pp. 47-52; Sept. 27, 1945, vol. 77, 
no. 1519, pp. 69-76, 80; Oct. 4, 1945, 
vol. 77, no. 1520, pp. 101-104. 


The authors discuss a number of fac- 
tors pertinent to the making of high 
tensile steel. The steels they worked with 
were carbon manganese steels containing 
small amounts of residual alloys, non- 
standard steels containing larger amounts 
of residuals, and 2% per cent nickel- 
chromium-molybdenum steels. The steels 
were made in basic-lined electric-arc fur- 
naces with conducting hearths. 


Points the authors have considered in- 
clude steel-making practice; hydrogen in 
steel; the rise of aluminum additions to 
control adherent grain size; the control 
of sulphide distribution; temperature 
measuring ; relationship between type of 
primary structure and mechanical prop- 
erties; heat treatment; mechanical prop- 
erties; chemical composition; molding 
sands; core sands; risering; and x-ray 
inspection. 


PRoPEeRTIES. “Engineering Properties 
of Steel Castings,’ Engineering File Facts 
Number 91, Metats AnD ALLoys, Sep- 
tember, 1945, vol. 22, no. 3, pp. 771, 773. 


A compact presentation of types of 
cast steel, heat treatment, and design 
notes for steel castings. 


_ Included is a tabulation of specifica- 
tions for cast steel. 


Tuermit MELTING. Brown, R. T., 
“Thermit Casting Technique,’ STEEL, 
September 3, 1945, vol. 117, no. 10, pp. 
134, 137, 188, 190. 


When conventional steel melting 
equipment is not available for the cast- 
ing of a repair part, molten steel may 
be produced by a process which utilizes 
the thermit reaction. Once the metal is 
molten, about the only difference be- 
tween conventional castings techniques 
and the thermit casting technique is that 
the metal must be allowed to cool down 
several hundred degrees, since an excess 
of heat is generated by the thermit 
reaction. 


The author describes the entire process 
and recommends sand mixtures which 
may be suitable for making the mold. 
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A TYPE FOR EVERY PURPOSE 
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Lengths Over All 
2% 8. 2%," 


The medium blade shown above is one of many “Koolhead” 
types. Other types available from stock. 


GIANT © JUMBO ° SLIM BLADE ° 
HORSE NAIL BLADE © HORSE NAIL STUBS ° 
HORSE NAIL SECONDS °* AND THE NEW 


“KOOLHEAD" 
© SPIDER CHILLS ® 


24" 


346" 


Ged 
Manufacturers of FOF sHeD Nails Since 1872 
6? 


STANDARD HORSE NAIL CORP. 
NEW BRIGHTON, PENNSYLVANIA 











FALLS COPPER SHOT 


for addition to 
CAST IRON 


Increase tensile strength, transverse 
strength and Brinell hardness. 


Increase wear resistance. 


Increase resistance to heat 
and corrosion. 


Increase fluidity and produce 
sharper castings. 
Falls Copper Shot is produced in the most 
satisfactory size for either spout or ladle addition 
without loss due to oxidation. 


WRITE TO US FOR DETAILED INFORMATION 








NIAGARA FALLS SMELTING 


& REFINING CORPORATION 


America’s Largest Producers of Alloys 


BUFFALO 17, NEW YORK 


- “alla Brand” Alleys ” 








101 














HARDLAC 


PATTERN COATING 


See ee oor 
RES? gasieny em wo 


Made in Standard 
Colors as 
Recommended by A.F.A. 





Prevent Warping, Swelling, and 
Deterioration of Wood Patterns 
In Use or On the Shelf. 


Yes—HARDLAC is the foundry tested, ready-to- 
use pattern coating that is daily eliminating costly 
losses on wood patterns for many of America's lead- 
ing foundries and pattern shops. 


That's because this special formula synthetic alco- 
hol soluble varnish is specially developed for the 
job. Oils, water, waxes, kerosene and gasoline just 
can't penetrate it! Put it on and you're PRO- 
TECTED for sure! 


Easy to Apply! 
Hardlac goes on easily and dries quickly with a 
smooth, even surface. Sand will not cling to it! 


Ready to Use! 

There's no delay in mixing. Hardlac comes clear, 
black, red and yellow—ready to use — made and 
guaranteed by one of America's oldest quality 
paint makers. 


Write for name of your nearest supplier. 


McDOUGALL-BUTLER CO., Inc. 


MAKERS OF VARNISHES « ENAMELS « PAINTS 
BUFFALO, NEW YORK 
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